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PREFACE 


This manual has been prepared as an aid to instructors in courses 
using the book Probability, Random Variables, and Random Signa 
Principles, 4th edition. It contains solutions to all the problems in 
the book, and instructors are cautioned that the problem numbers are 
different than in all prior editions. The reason is that problems have 
been renumbered according to the book’s section to which they apply. 

The other structure of the manual is the same as with prior 
editions. The principal developments needed to understand the 
solutions of the problems are given. However, for reasonable length, 
many straightforward algebraic reductions are omitted, and well-known 
integrals and trigonometric identities are also used without comment. 
In some important steps in developments suitable references are given 
for clarity. These references are typically one of the following 
types: : 

1. Literature references; these are found either in the text or 

at the end of this manual. 

2. Equation references; for example, (5.3-4) refers to equation 

(5.3-4) in Chapter 5, Section 5.3, of the text. 

3. Pair references; for example, pair 15 is used to refer to 

pair 15 in the table of Fourier transforms in Appendix E of the 

text. 

4. Other references; these are usually clear enough to be 

unambiguous. For example, references to other equations within 

the manual. 

As usual, efforts have been made to minimize the number or errors 
that may exist in the manual on publication. Since some errors may 
remain, I invite anyone using the manual to advise me of any errors 
they may identify. 

Finally, I am grateful to many students who have helped reduce 
the number of errors through their having worked many of the problems 
as course assignments over the last 20 years. Dr. T. V. Blalock 
independently worked a number of the original problems (first edition) 
and offered many improvements. Special thanks are extended to Mr. 
Kenneth Hild, a doctoral student, who worked and plotted the results 
for all the computer (MATLAB-based) problems (and exercises in the 
text). 


Peyton Z. Peebles, Jr. 
Gainesville, Florida 
June, 2000 
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P(A, 0A, ) =P(A,) PAs), P(A,NA,,)= P(AS)P (Ay), 
POA, NANA, )= P(ADPCA,IPLAS), P(ANA,NA,)= FCA.) PCA) PO), 
PA, A, 04,)= P(A, PCA, PLAY), POA, NANA, )= PADP(A, 5 PUAy), 
jamd P(A, NA, NANA, = PCA, PO, )P(A,) PLA). 


# (5-3) (a2 Finat fev the product PCA,)PCA,) = PAPA 
1 = PLA,)~ P(A,) PAS) - Sines A, awh Ay one imdhaprandint 
thes hecomes 
P(A, PCA, ) = he P(A, MAz). a 
| A. Vann diagram Shee that A= (A,04, UCA,NA,) 
| ae P(A,)=P[(A,NA, (ANAL). Free (4-2): | 
' P[(A,AA,)U(A,NA,)J= P(A,NA,) + P(A, 0A) 
~ PL(A,NAg )A(A, 04,2). | Howes, a Vewn dint 
wilt phew Hat (A,NAZIN(A,NA)=O 2a- 
thee feat +wo rusty gine t 
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5-3) (Continusd) 
» tondemt (5-3). | | 
(b) The Laie Phe deme a0 0 ww (a): P(A,) P(A,) = 
| POAST-PCA,] = PCA, )~PCA 1NA,). But A,= (A,NA,)U 
| (ALNA,) amd (A, NB, yA(Alaa,)= @ ae P(A,)= 
| PL(A,AA,)UCA,NA,)] = P(ALOA,) + P(ALDA,D ~ 


| PLGA, NA, A(AQnA,)3 = P(A0A,) + P(AA,). Thee, | 
from He put am saat squstine : | 

P(A, PCA, = PCA, NA) 

| ao A, awh A, awe imbapemdant. 

| (e) Agam reprot the precedinase of (8) amd Cb: 


P(A,) Pg Y= [1 PCA) JE PA2)) = 1 PLA,) - PLA) 


+P(A,) PCA) = t~P(A,)~P(A2) + P(A,0A,) 


| = (- Lea) PLA) ~ PCA, Al Js 1- P(A,VAL) feo 
| Ce-2). But pine 1-|P(A,VA,) = P(A, UA; ), How 


P(A, ) PLA, )= P(A,UA,).| Newer, a Varn dia - 
| grenm abewe Hat A, ra = A,nNA, 40 
PCA, PCA) = P¢ ) 

which, pom (01.5-3) aleowe A, awd A, ty be 


GE) Comb. ws tinge 2 af tone 2 (4) (pains) 
Combs, N things 3 at times (3) — CHiple) 
Comb. N thwigo Wat time = (“%) (w-Puple) 
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C5-#) (Continued) 
Tatot = aum = E(f)=-(2)- (7) +2, (4) 
Une (£-61). Tetat = ~t-w4F (4) aX-wnr, 
eso 


R, Rz 
R; = R; fon o242,3,%} = §R- 
R; By eG fri 0008, &3,# 


P(argnat Asee net annese) = PICK, Ry opene) ami (Ry Ry opane)} 
= PECR, UR, )ACRZ UR) = PCR, UR2IPCRZURy) (dependent 
foiturce ) = [PCR + PCR.) - PL ROR) ILPCR,) + PC Ry) ~ PLR Ry) 
= CE ee alee fd = [0.08 ~ 28 (10° )]L0.016 - 64010 °) Fx 0.00016, 
Ph tignat—doconot-anvive}. PE (upper path fails) and( Lower 
path faido)} = PE Capper path faite dA (Lowen path faite 3 
= Pluppan perth foils) PCLowen path fails ), But P (upper path posto) 
= PCR) +PCRAAR3)~ PCR, MRR) =p +p, 7, = 5.0995 (07), amb 
Pikrwar potty faite) = p+ f° - 7, pr = 12.475(107). Thue, 
P§ signak dete not arrive } = 5.0995 (103) /2.475 Cio?) = 63.6163 (10°) 
(Ce-1) tat £1, ©2,C3, Cy ondic, repreasat the, i 
Chize and Met m,, m, im Ms ook rapruaint He 
wnetele, Thin $= $6, c1,. Ca, Cy,05} and 
3, > Zm,,™2, 3, med The combine gh aamnate, 
ape becomes 
19 


G6-1) (Continusd) 
S=5,X5,=§(¢,,™,), (C,,%)1 (6,3), (C,,My), 
| (qm), eur) (2,3), (C2, My), 
(C,.™,), (5, ), (63, ™,), oe. 


(, ™), (4,72), (ey, m, 2 bly, 


| (61, (65M), ls (eg, 3), ten 


Azfioc xis} 
B= j20<ys 50} 


A={x= 40} 
f 1 | B=i5<ys to} 
_O 40 Ii 100 2% 


Siquunces = 6(6)6(6) = 6% = 1296. 


C6-F) Numban of poh hones = (52) = 2s 50(49) 48 
SEAL EXcY) 
= 2,598,960. 


(4-1) This io a Bapnubli |traake ep pariment wrth ac + 
| ie P(e tam io ma of Wace) = 089, 
| 


(0) P C+ out of telirance ) +()¢o. 03)" (1-003) 28.1 (10. 
| €b) P(2 ag uN (£)¢o-03)° (1 -0.03)" 
- , (9)16 * (0. w= 5.08! (io). 
(c) Pas be telesaect) = F mene i out of tolerance } 
= (£)¢0.03)C- 0,03). = (0. 97)" 0.8853. 
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(G2) Thi to o cna Oem é, 
ee Fi itica ok faceteat gk pce 
| (@) PC nee ow gone) = (cosy (10.8) = (0.2) = 6, #0065 5, 
(b) Fat aa oe im gona) = I~ Pn om gem) = | 
1-640") = 0. 119936. 
Cc) PC Aurcses = 2 (3 in yee) » PCH in pred eho es goud 
+P(6 im gone) = (s)e. afc. 2a)+($)0o 8) (0.2)" 


! | 
+($)o. 2)°C0, 2) +(E)eoay (0.2) ~ 0.983. 


om Ne2; Pewinn an} P32 hie} = (2) co" | 
“U-0.4)° = 0.16, Fer Neu: ae nent = 
PAA} + PED ki Jo PEW he} = (3) ce#" (0.4)* 
+($)(0.#)'(0.6)' + (£) (0-#)"(0.6)° = 0.5248. 


Ca), P(hake k of W timec) = Pe a ee NS. 


(0) P{ Soke Bor mere tumeo ww ene week) = (5 Jo. (os). 


+ (3) a4" (0.6). + (Z)o¥* = 0.2304 40,0768 +0, 0102% = 
 O.3ITHe, (6) P( net Late at abt) (3 5) 0.# (0.6) = 0.07776, 
Ga-5) (a) Plo tate) = (F Joa) (0.00 = 0.1680. (6) Platt 

Sole) = (2) 0.3 (0.7) = 0.00243. (€) P( 3m moe m 

time) = P(0 Lot) + P(t dete) + P(2 Sete ) = 0.16807 


+(7) 03 (07) +(F)0.3°co.7y = 0.83692. 
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P (att om time )= (0 tate) = (5) 21-2) = Go) 


= 9.9. Theo, x = Pla fet we Lote )= 1-097 5 0.020852, 
VYoo—.te reduce. 0.3 _to d.0o20852/ _ =a 


G7) (2) Plum = Plaheado) = (2) 07° (0.3) = 0.13230. No! 


(b) Plwtin) = PCH bade) + P(5 haade) = (5 )0.7%C0.3)' 


+ (2)077 osx = 0.36015 40.1680 = 0.52822. Yoo! 
HTB) (0) PCwim ast) = PCS hike im 6) + POM sn 6) 

= (f) c0.8)"¢o.29' + ($)¢0-9)*¢o.a)" = 0.99216 + 

O2RAEGRIHY = 0.65536. (b> Secerk Prerneulte trial 


3 3 ° 
problem. Pl Baste of 3) = (3) (0.65536) (1-0.6553¢) 
= 28147, 


Austem Aaurrrives } = Phengime sersiveo} Pf Manegelion systn Aunoorn} 
2 [t- Plang ine faite Jf 1 - Plneweg heen suptom. fre] = 0.95 (0.999) 


= O,9%405, 


(a) Plate spate) = ro fat) = el 


-0 
(0. oc)” (0, a4) = 0.6899. 


ia “ar 
Cb) Patt fail ) = PCG daa “aeew (0.06)%(0.9#0 = 4666cie®). 
<<) PC faite) = Re 502 06)' Co. ae "= 6.2642. 
t 
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(4) 7 (2 rv more not a heer age not aapained ) — PCI 
not aired!) = (0-1) ‘00.4 _ af at 8-1 
— "of ca-e! aah 
= 1~0.4305~0.3826 = 0.186%. (b) P(8 propaty anpainad Jez 
P(o net aepaured ) = 0.4305. 


" fo net MMO NP cheat 
PCO fait wm kay) = LNG) 6, BS € = 0.0841, 


(Roo)! 
PCI forte to return oe 0.2052. 
P(2 fail to return kaye)» fete, 
me geri s 


P(no mou than 3 fol to nckurm hye) = 0.0821 + 0.20$2 40.2565 


+0, 2138 = O.7S76. 


23 


CHIAIPTER 
CHAPTER 
“12 


GED ab oy dat the bof ele thet X con 
| howe, (a) For X= 24: SF 
| 


0, 2, 5, 12}. 
(b) Fu X= 52°-1 | S.28-1, #, 30.25, 179}. 
(¢) For X= eoe(wa)/: S,F41,-1, 0} 

(A) Fou X= 1/(1~ 3.6) 3) S. $1,-0.5, -1/6.5,- 1/173. | 


CD te 5, dante the at padlias “Phat x, coms hada: 


(2) Fe X= 24: S)sh-#< x10}. 


(b) Fer X= Ga°-1 : $= 4-1 <xusia4}. 
(C) For x= coo (ma): |S =f-1 8 x21}. 
(A) For x= I/(1-3.4) 3) 5,3 {-0< %S- 7, amd 


Y7<%<o}, 


Gi-D (a) Continuous, (b} Mipad. (¢) Disouke. 
| (4) Diouke. 


Ei®) Domain of P co ath aubets difimed on S. 
| The domain of K is 5. The namge of P co 
OS PEI. The nomge of X to infinike (X com 
hane amy voli -e <x <0), 


2+ 


EXT) (Contimuad) (6) Fabel (2) ix io obvious thet 
| b-a)/6 =2 amd at[(brajfi2j=-+. Sedving fov 


| & amd b gues a= -5 ond b=7. 


#G@I-B) Hew Oa, = A 


a~@ =2/A 


2 t 
ined 
a-a@ =2 4 
a wt 
| Thee, i wel 
A,r m,tereat ioe 4 9 ar OF 2°. w) 
C7 0 i éa 


But from (0-58): = tie 4 = 


bso | 


(1) q We | 
$ wid 


(b) Pixzo}= '/o , PLX= I} 3/8 
p§x=2}=3/6, Pix=3}='/8. 


rg: 


GIO) (0) Mapping co ident 


Prablemn 2-9, 


Fou jooo nu: 
| Fow 2200 n: E212 


Thue, 


Simee alk neouelin 
ar ane the voltage valuse. The ast P of te 
provebelitiro io 


(b) Thic <a 
Pix=0}= (2) (0-6) (0 
Pixs! }= (3) (o-@)'Co. 
Pixzz}= (2) (0.6) Co, 
pix=3}= (3) (0-6) (0. 


2 


2 te 


3 3 
ey) = (0.4) = 0.06% 


¥)* = 0.286 
#)' = 0.32 
*)’ = 0.256. 


U 160 
8204180, 
$70 
|\\820 +470 
| io00 
820t1000 


(42222...) = 8.742. 
$20 +2200. 


=2.16V. 


) mz 4. B72. 


= 6.593 y. 


£242.16, 4.372, (6.593, 8.742 Ff. 


velues ore 


eae 9 


Grd) cay X io disenele . 


U4, , 4, 743, 


(b) xe 142,3,5}. 


(b) P(-#:) = '/8 


3 


($1) = P(#2)= 3/g, P(#3)= 
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a Bernoulli trial prettm. 


aptly getelle 


(| 
Ne oeaeen: 


ieereee Me aappeencoe 


| de obeve 0.95 (760) mm but wet above 1.05 


760 + Thao, pon (2.2-2e), i 
: en 1.05(760) 
P (0.95 (760) < X © 1.05¢760)) = woes 
_ 798 ~722 = 769 ~ 2.95 (760) 


= LE2 = 0.asigs 
920- 6$0 270 


Ow 28.15 % o te production run, 


eS eS eae Seas fre cone 
| ; | Em) 


a 
- 8 
> 
x A wn 
bed oe 
F | ; ri 
~— EF ---—— 28 
ae “gs 
7 = 
x ‘ = 
‘ > 
~~ ‘ ia a ~ 
' w 
soap iat = wh lS oy Bao 
—3—_—_—c———_j—_--.. - —--—-_%—_q-—___-_Qan*_g— 
. 


yf 


0.25 


30.25 


(4) 
=f 
"\F 
(C) Were the powts 0 
Plod)= 0.25. 


(b) Agaiw there io one 
to the pout 1,-1,0,1 4 


G22) (Continuad.) 
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eon P4- 21g 4219.3) = 183-02 | {=2) | 34.3 


#9-(-20 70. 
0.561. 


PEXz2}= Phis. 3eas 27} BLIRI183 | Zt 2 0.049, 
4q-(-21) 70 |. 
i 
PEX23}= PE2LT<S 45 49} s FINANT | 273 ~ 0,390, 
49-(-21) 70 


| \ 
| ‘ 
xle tf 2 3 x 
|| 
| 


pe ane Plorerdpb<xs ete +0, 3b} 00 | 
| Pim <x ergs. Wt io S\N eer tha, 
peseible velo of 2, By dinsct puch-- 
athiction ure find Bs true ae Leng 
| a0 a<b, which co tau, Simitenly, a<K,<b 
- to tne yg a<b. Fmally , %,<%2 Yah. 


| 

Thus, i 0.70. +0.3b | 
a. | 

| 


P[09a+0.1b<X < 0,70 +10,9b} = =f 
. S90 r0.1b®-4) 
= %2(b-2) _ o +1 

b-a 


' (b) Pf (atb)/2<x<b} = =f? = ifa- 


a+b 
Zz 
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@2-5) G(x) must aohir (2-2-2 4,b,d and #) to le 


. 7 Hy : 

et (a) &(-m)20, aoe G(%2) > 60%) | 

ee ee 

| Arrows ne ae d= & CH, Asrefone G(x) a ob 

i digtnibuton. (b) Frew cabeubatiome and a shatch 
G. (%) co ao vohlid distnibet con . (ce) 6 Co)#1 


oe rot a valid distribotion. 

@2-€) Taat 1: GoM) = 0 wo tre, Test 2: 6 C= | co tre 
4 (a+b) =I ov bzt-a. Thus Ge afi+Z sin (2 1 
pact (7) FucE-e), y 


Tat 3: € (X,) £6, (8,) ee true f @20 
amh 22421 ae Of 2S 2 ond beji-4 ant nagurinad,, 
Teat #2 6 (a) © GK) co true. Diacuseion —\%: 
(a) acbri/g xX c emtimucus, (b) a0, bel, thm 
K bo diseule with one velue xec, (c) ocaci/2, 
them X ts yrined with ene dace, volute xec. 
2-2 ia) Tests : tt, Gl-m)=0 to taue duc te ux), 

Zi GCM) = 1 ce tree 4 bro. 3. G6%2) 2 EH IY 


¥_>%, 0 tame Y OSAEI from a asheteh. # GO) 
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(Continusd) 


Eke) oe tame. Thee, G0) & valid Y b>0 and 
' OfaE|, (b) Y osads Here oa shop ot Xr0 
Ao KX to miyped. X 4 contimnous only wh a 215 
tte disvule mty when aso. 

Gad (0) Arrume att voller of i one epyally prota - | 
be, P(x,=-2) = P{~ peleeyeuie: P(K,=1) = 

| Phicis#} = 3/re, P(%2 6) = PU¥< i slaps 8/16. | 

| Cntinuons velit of X ant f- Steel en tee 


probobelitece to Ke oabuts af S dfinsd tay f -2<i< 1}, 


: Ke PE omar WP 4 
@2-9) (@) i ae Bees A: meet ass ical ea 


= 0140, (b) PEXP#} = PERE} I-A C4) =~ Hs, ~ -3- fee S 


30 _ €20 < : & = 
= S ims? a0* sas (¢) P§6<x¥ a} Rav f(6) Lcnyese) 
_ F (nt 2 2 9g” L4* x 0,298. 
Eo pee Ba +sé ie 
E210) Eee) = frre voelid deotribution , Giese rn? 

z zy 
sk (vt musat ¢-57). Thus = oz 
P t pom ( p) ik 


N7 (N41)? 


z 
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GB-1) The ney teste ane (2.3-G a amb b). Fram 


| a aketoh, E(m2zo Y (a>0, amd b>o ca pecass: 


\ cmadawma tase, 2 
a0 ~(%-m)/b -F 
J t= 2fae dy = 2abf e dé 
< - | 
2 2ab[-e J] =|2abS= 1 


This , Une, ragre bro, asi/eb. 


GED Thin cow Sarneultl triake protien whem N= 6 


| “powel PzO4. hho | 


¢ oleae 
P(ow) = (0) (2-4) (0.6) =~ 0.0467 
: [2 
P (0.5) = ($) (a4) (06) = 


oO. 
P(Low) = (E)eo9% coe" z 0. 
pus) = ($)to#) (0.6)? x 0.2765 

e. 
oO. 


1866 
3410 


P(2.0w) = (£)(o.¥)%(oe)” xm 0.1382 
P(2.5w) = ($) (0.4) (0-6) 
P(3.0w) = (£) (0.4) (0.6) = 0.0041. 


x 


0363 


' dakinerad. Frasm (2.3-5) lass (2.2-6): 

E(x)e 0.0467 &(x) +0,1866 5(x- 0.5) | 
! # 0.3110 S(x-1.0) +0.2765 5(x-1-8) 
+0. 1382 6 (x-2.0) + 0.0369 &(x-2.5) 


[4 
+ 0.0041 5(X-3.0) 
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G22 (Continud) 


F, (2) = 0.0467 Wx) L orace u(x-0.5) 
40.3110 UCX-1.0) + ares U(X -1S) 


+ 0.1382 U(X-2.0) + 0.0369 u(x- 2.5) 
+ 0.00%! U(x-3,0) | 


9959 
Fo) 0.995 


4%) 


ol 
| 


| i 
| (b) Pl Overload) = P(2.5w) + P(3.0W) = 0.04! or ti Ze. 


*G3-D) Ae ww Problem 23-2 Hass toa Bnnouble. priale 


| protlon . Fon the #w nit : By wae of (17-5) 


1. J2 


Plow) = () (0.4) (10,4) = 0.00218 


| P(05w) = (7) (o.#) (l- 0.47" = 0.05741, 


| power Aeuele ane PUILOW) ® 0.06385, P(LSW)x 


el 
91189, P(2.0W) = 0.21284, P(z.5w) = 0,22 703, | 


P(3.0W) 2 0.17658, P(3.5w)z 0.10090, Plow) x 


3 


+@3-3) (Continued, 


1 2W umet overlendle.” Ortabond of He nyt 
pec is al ca a 


| 
, OOF 204, Ply sw) x fis P(S.0w)% 0.002 49,! 
P(s. Sw) 0.00030, P(E 0 Ww) 0.00062 . - Thue 


’ 


P(overteod) = P(%5w) + P(S.0W) + P(5.50) 
+ PC6.0w) 0.01527 ov 1.53%. 
Fon the ture indepamdent 2W unite define svorike 
0, =" fine 2w umit overteade” gud 0, =" sstond 


ovelsadtle ; frat co, 
Pewateed) ie P(0,U0,) = P(0,)+P(0,)~ P(0,N0,) 

= PCO, ) + PC, ) ~ PCO,) P(On). 
Howewer P(0,) = 0. oe from Prcbbem 2-18, aud 
Ane P(e) = PC) hen hecanee He turn unite! 
ane idemtical we yt ! | 


Thane , eiys oa Moar ie 


EAD By dufimition Fi Ap PEKea}. uy ye 0 

| the event {x5 -007 i laments ae F(-e0)e “2, | 
| Suimitaty , ixseje= = fr i prabnleity mat 
| be umiky ; that io, FO) =u. Finally , few any | 
-w<cx<ce the pant idxex}es and ito 
prrsba Lilt, must Lic \Letinem, 0 amd t and 
(2.2~2¢) nerult. ! 
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G3-8) We wee (A-2) fo (a1, (b), (0) and (L), 
| Mewes (A-1) for (ed. 
| arf" (3n°+2%-4)8(x- 3.2) dy = 3(3.2) + 2(3.2) -# 
= 33.12 | | 


(b) f eve (67x) (x= 1) dye = (e0(697r) = 1, 


i) 


faa eres 24 S(x- =2)de . Ri = + =0.8 


xte3ax*% 42 A) ‘bidwies 5 


(a) f° Six-%e°* * ie = glen 
te i 


| 
3 
(e) [4cx-2r5(x-3) de = x4’) ss" 


BOO we uae the pat Hab OD b&b anm- 


| decreasing function of %, fume te en8 05, a 


— cateltesh F(x) 20. | 


2. We ontag nate FCW) = dE ei /dey frm _— %, G 
ta to beta i 


Ng "Rede = F(4,)-R(%)- 0) 
Yayt, use (2.2- 2a! ,b) to satobetcsh 


i $00) dpe 1, 
- i | 


ly Satting K,=-@ aaa Bet ow. 


3. Gt Xo -P omh Xe im (1) above and use 
(2.2-2a) te get 
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2-1. Simen Fixy= AECD/Ax io the alepe of 


(Continued) 


freinds em. 


+ Use (2.2-28) unth| (1) above to poe 
Pix, <K 2%. }=F(%)- EK) =f" “$m dye. 
f x 


@3-7) (a) eter phai ana ick Ba) | 
te G,(x,~ 0.6%) [Eres +0.3K-%,) ae (Kt0.30-7, 5)'] 


-[snil(%- 0.60-%, “ay = 0.675. 


(b) Pixs Xx, } =0 jingle GAS oe 


| emmtimutuo nantem variable having a, diacrte | 


value io gare. | 


b 
@3-8) teat ss £09 20 & tne, Teat 2: Orea = Pert 


tft y er?) must i : 
=-(3tS) =. Thus b= 5 m(i3) Ks 


GE Mat 96427 0 eo trae fre amy b. Testa : 
area = [4 coo EE ZEy mee seb met, ao b= w/16. 


GD cranes grexsnay, Fu ofx: E(t) = 


= %/2 


Site deefi-e” 727 ex). (a) P(A) = £08) - 


Fo) = ees 0.393%, (b) P(B) = FE(2.5)= 
hae 

~e = 0.7135. lc) Ple)= Fo2-8)- FU) = 

~tfe -1ns 

é -e = 0.3206, 
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xG@2-i) Twe cesin. Coser ts aro. Let ee axeh, Age 
© 4a du 
a dy. Gta,b)= fT (=) cad = et e(e ), a0. 
Cone 2: £0. Let He-tatx +b, Ane fal dy. 
“ “x-b an. b 
6(a,b) C4 sare rendre a<o, 
Thee, 
Gla, b) = (EB), ee <™, amy b. 
3-18) Tent 1: f(s ali- Ey ro gv bro and 
x>0 Y a>0 amd 02K 20 <b (mM C/b< I). 
3 s * 2 mut 
Taot 22 Aue. = fa[t- 5 J dy e afe -£j)= tr 
Thie scrune $r c= btbfi-(2/ab ' O nly fu 
nowt with reactive covucpends to c/b it 40 
beret conelilionse ate: 2270, <b, amh Yb = 


-/ t-(afab). 


G13) €3-13) (0) C5I/[i nes] = 25Ae. (bl cos(TH)z0. (eye tO) 


- e° = {. 
(a) }+0+1=2, (b) a ( vmpalee out side witag nals Mimits ,) 
(s) @ pecs Yt +17 +He7y ~ eo ren? + (-2)*J = Fg See 
: 3B 2 
Garg) From wan of Ce- 34) and (c-us): 
de FO) dy = K fia x *) e090 (WK/2) dx e«[£-5 Ea] an 
mast , 


Ao kK = 17/32 x 0.9689. 
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G42) (a) P£IXI>2}= PLaex} + Pix -2} = 
PER DOES FIR e-8 LL Fram (2.4%-3) es 
PEIX1>2} = 1-F (2) + FC “2 = 1-F(2) +1-F(2) 
= 2-2F(2). From Oppumdin Bs PLIKIDZ} = 
| 2-2(0,9772) = 0,0456). 

| (b) P{x>azer- PExs2}ei- F(2) = 1-0.9772 = 0,0228, 
G2) (@) P{IX|>2} 2 PUX|>2} + PEX<-23 = 1 -P5xez} 
+ PYX<-23. Use (2.4-6)), (2-4-7) omk Oppavdiy. B | 
te pet Phixiraye 1 (2288) w P(==8) ow 1 F(E) 


+F(=254) © 1-1) + F€9) 7 I-[r- FO) 3 +L -F( RJ 


= IF FCI) -F(a)e 1 +0, e413 - 9.9987 = 0.8426. 
| (b) P{X>2z}= I~ PEXS2F = t-F(*5*) = 1-F(-1) = 
| i~DP-F(@J = FU) = 0.8 413. 


| = (xa, °/20%7 
Qr KF Ody = Cee an 


| 
| 
-f- (X-ax) iy +a f se] 


~ CKO, ven wo - (x-4,9/20," 
feo var o : | ve v2 Sx 


Dantas E=(x- mR 6, wm the finat Aight - | 
aide see rbd witig nad | 


| the sntegnat co gene.) Pls ascosih bath guab bs | 
sf Hise ae the Dane 


dansity fundtirw whith i aed 


So #8 de = = 
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G3) (Continued) 
fr a Mausriaw nomfew varicble defumed lay 


; Ca.Hn1). | 


2 z 
er (x-a,) Biman = ae (x-ay)" gt ee 


| teelan , OE 


kt Be (x-a O/E &, , aes In /SE ae | 


z 


x 
f 0-4) F000 de = (ase” dg = 48x fre tas. | 


Ur 
On waidy' Te 


-52) Tes becemos 
Js Cay Fc) ddl 4 oc f= o,". 
= (0) Rajactad rasiotor Pemaeer, to {X< 00a} 
amd £X> 100n}. Fraction papeted coveeporde to 
| Probability of najeclion /Pf necrotin rejected jp = | 
PEX<9o0} + PEX> N00} = a + [1-F, (ao0)) . 
Faom (2.4-7) thee becenes  rceioter nsgectid } = 


F(2 fore) t1~ p(Hegateoe zloee) 1+F(-2.5)-F (2.5) 
= b+ [t-F(2.$)]}-F(2.5) = 2-2F(2.5) = 2-2(0.9938) 
| : 


i | 
| = O012% ov 1.2% Jo) ane 


" (b) PS neeuotorn nagectod 3 7 P§x<900} priceisds = 
Fi(9e0) +1~F FCil00) = F(2= 1050 ) ee pets 1080). 
F(a “50 gir Zt) = DoF (ZB) +1 - = F(1-25) = 2. - (3.75) 
=F: ae 2~ 0.9999 - 0. a = 0.1057 or 10.57% 


40 


Onsa. = 0.0505 


@+-6) We use ary 


‘ ie : 
= guide shane Q : T 4 TH45.6  % 


PEX>T+9S.6} = 0. sso ‘oe (TEtet=8e) 
hen . | 
[omanlts, ws 
95.6 ~@ | 
T+ 9506 ~Oy = 1.64% oy 
Go 


le Beaiare: 


; PEXST-W We} = = O.1SIS = F (tetas ax) 
= 1-F(- Te sat) F Shae W% | 


= TeW2- ay = 1-03, @) 
| % | | 
| ’ H i 
| On artoung (1) amd (29 fr ay amd we pt | 
a= T+30m omnel c= |#0 m ‘ 


ED (a) Parnes I -PEXELO} = 1-F,U-8) = 
—F (bes! 3:8) = 1~Fl-Yo) = F(/2) = 00-6915. Cb) ae 
ee F(SESERL) = (C2) 8 In FLY 2) = 1.0 0.9392 5 0. 0668.. 


(a) PIx426m} =F (26) = F(2252°) = F(-0,8) = 


i~ F (0.8) = 1- 0.71881 = 0.2119. (b) P{x>¥a} 1-F (#2) 
SBS F(42)> 21-F(2.#) = 1- 0.9918 = 06,0082 (0.62%). 
: Gro) (@) P(A) = & (3300m) - £ Crocom) = F( Beate ) 
F (ees) = Hoon)» F(-3-0) = [1 -F(07)}- [1 -F (3-07) 


= F(9)-F (0.7) = 09997-27580 = 0.2407. (6) Pla)= 
+] 


(Continusd) 


(#200) = F,(2000) = F(0.2) —F(-2.0) = Flo.2)- 4 +Fl2) 


0.5793 -1.040.9772 = 0.5565. (6) PC beds -covesct) = 
P(ANB) = P§ acco m= X £ $300m}R F (3300) ~F (2000) 


= F(-0.7) ~F(-2-0) = [1- 0.7530]-[1-0,.9972] = 6.2192. 


(2) P( mistake) = P£x>0,45} 


= 1 P{XL0.¥5} 
i Fy(0.¥8) = 1~F (2-522) 2 ¢-F (us) = 


1S) = 0.0668 
from Tattle B-t, (b) P (covet deccs con ) 


= P{X4 045} 
= FCUS) = 0.94332 (Tabte B-s), 
Grin) 0.25 w syeuded whem [xP/ieo >0.05 om [xirSv. Plaasw 
| sxeeekady = 


PUIX(>S B= PUXOSE + PEX<-S} 1 - PIXE SJ aP§x cs} 
Sete FS 2) + (Fe f) = I- F(S/ta) +F(-8/ 42) = 2[i- (9/42) ) = =24q2} 


a ge anererr 
Pe Pa ia Vemma oa zo, . 
[o.660(95 ) +0390 /(5/42)2 «5.5/] Jar 


EH-12) ixi"/i00 > 0.50 wha Ixt > Jer Syumilan to fa polulon 


ks Hae arms $-W op ceeded) =.2.0.(/50 /2)— 


fel pe S50 14.2 )*/z - ts 
See a ~~ 9.0 J 
* [oe ( (J50/4.2) + 0.339) (50/¢.2)* 45.51 ja fin © 


~(x-a,)/207 
£(K) = ot eae 
x * fan Or € 


x 

46x) Pas ay 72% (fe aie 2 2 Ok~ 4) £ (x) 
4x lar & © we 
d*£ 


a af) fceragy® fb =o whem 
ee ge ag TOO )- ee ee 


G#13)(Continued) (x-a, F - 0 =O ot xza,t 
Err) (a PELESXS 2.0} = F.C2.0) - C14) = p(2oz8). FAY Le 

= F (10) -F(-0.5) = F(L0)-[1-F(0.S)] = 0.8413 40.6US -Lo = 0.$328 
(8) P§-0.6 < (X-L6)5 0.63 = P¥L0< x $2.2} = A (2.2)-F 040) 

= F(BESLE)-p(4e-4€) = e(n5) gow 2 2FUS)-1 +2(0.9352) 

=a000) 


“10 = 00,8664, 
— cf 2O¥e8 
F. (1912) = Ft a 


@4-15) (a) P419B0-68 <xX$ 1780468} = FE (2048) - 
p (ABR Re). F(L2)~F(-2.2) = 0.9849 -[1-0.986)] = 0.8710 
(b) P{ x 22050} = 1- P§x< 2080} = 1-F, (2050) = [ ~ F (2082-3028 ) 
0.1056, 
Er (*) P{I60< XS 210} = Fy (210) -& C160) = p (SH Bee). p (HO=2e8 ) 
| B(o.$)-Fl-2) = Fl0S)-[1-F(2.0)} = 0.6975 40.9972 -1 = 0.6687 
(b) PEX>2313 = 1—PEXEABEE = 1-H (231) = 1- (PBIB) ge (USS) 
= 170.9394 = 
F a! 
Gai) Hare Pe inepenobe} = 587 (o.08)"Co.95) 
P 4! imeporable } = nc (0.05) (0.98)” = 0.2793 
Sa 4 -PE2 imogarable}-2-Or0515 PES nopinable-}-<—0,9054,— 
P{5 mopurmble $= 0.00002, PFE6 imopmalte } 


PL[4 insperable } = 0,0004%, 
zo, Ph7 mopenable Jz 0, avh P58 mopurabte $= 0 


= /-FUL2$) = 


0, 0606. 
¢ 
, 8 = 0.6634 


¥3 


(Continusgl) 


(4) [F(x) 0.4442 (b) Pi apactiy 1 Lamp +3 mopanoble } 

Le te aba iy = 0.2793. 
0) P{0 ow fametionall} = Pfo imepurotit} 
= 0,663. 


(4) Pif amu imoporalite Jab - 
P40 unoperable } = 1 ~ 0, 665% = 0,3366, 


o:1a3a%4s567 8 x 


(D>) () Z, = fe A de 7 ifr a/b 


a | 
~xX/b z Lj 0 
. fe [5 - cpt * cre ir} = (a+b)*+b%, | 


i | 
4 oo ‘b = 
CIT =f xh tarde = eo (exe gee eee 
J. [ 


os - a/b -x/b | [oe 1 bade ae 
(¢-46). Zs £. fe a “e7oe ll. ae 


(¢) T,-Z7 = (a+b) +b* ~(a+b)* = b*. 


¥y 


= (x-ay'/b | 
re [zl= ee eee 


X= a +fb72'- By abe tifetiom F(a+fE) | 
22fPe” = 276 oe ae 0.607276 - | 
Septamotion : Tha mode io the pet whine £00) ce 

mag imum. Thas co woe realuchen that a a fumetoen 
$:0). carwnal hat qaeis. Pane wad: anal Wayaasia: 


GED) We oan He Ray igh dtc ig Stok ty 
aroma aaa BS Se ca bobiliti. 


(@) PEXEI}= Ai) = 1 eM x 0.0025 0.25%, 
(bd PEXs2pe 7- E (52) oo a 


~ €F2. 
ze’ 700" 0 coi ov 0.12 %. 


GD x 
@.5-%) Ete) (0) da = (b/tr) du : 
i i ‘ “(t + (u-a)* 
ht ye u-m, ipa to 
era br! z, wre 
Romans oth gba O |. J 
bb ten (SG), | 


whee (6-25) hoo bem used, 


x bee b) -a, 3/250 


* & a, (u-b) 


=0, x<b 


4S 


G55) (Cantimuad) For xke Let (u-vy=e® ov 


Eo dm (u-b), dus ePde |= (u-b) de. 


Wm (x-b) = (Bi- 8x 2G? 
| E(x) =f e 


=o Var’ % 
(New Lt y= (F-A,9/G,|, dys dt/m , and 


a, web. 


[4n(x-b) ~ 0. 1/% -y/2 
x He € ay 
ae) 


=o x<b. 
. 


Fuom (2-5-4) and (2.55) i 


£0) 


O19 Fe 0.195% 
; 01563 =¢ —£. 


(b) P{[o< xe} = P{X=0} + Pies} + PEX=2} 
+ PEX=3} +PEXEE} + PEK =S} = F(S)= 0.7852. 


+6 


cD) Hare Fm) = ore (27a) 6 x-kD. 
| ! 
' (a) P§X>3}=1- PEX S33 = I- P$xX=0} -P 5X21} -P §X22} 


~PEX=35 = 1 - ea ee + a, +p ]=-€(2) 


0.1429, | | 
'(b) Pixvo} s Ox 0.1353. 
GS-8) Mode io x= t/a. PI >Jb/a} = 1-P§x Sth} 


~/2)/b - 
As a 


(a) PCS ev mew) = 1 Plo) ~ PCN ~ PLA) - PLB) -PUH) 
A 


1-6 [reaed eB e 2] 1 Ble? = 0.1847. 
(b) Plo) = 6? = 0.0498. Average number of wrecks 
per wsan with wr murders = 52(67) = 2.5887 usske, 
(C) Ser more murders syessdo He avenge 40 
P(3 or moe) = 1 PLO) ~ Pls) ~P (2) o1-€ [14342] 
s 1-2? = 0.5768. Querage number of wcsbe 
pet year that number 4 murders sycectle He 


auinage = 52 [- 27] = 29.9741 uretka. 


As Ymree = (/200, T= Taye 1esh Ci weet), 


P(0 failures ow tosh) = e ATs 6199/7. ousiz, 
Pine foilime in time T) = gre. 
GEIB) (nd Plaignipicant down time) = PC mon than 3 
foiluree iw 6 weddo) = 1~ PCB ow fase foiturs m 6 
wee ) = 1 F038) = 1- Plo faites) —P (i farkine) ~ 
+7 


(Continued) 


oS eae Oe 


(6/4)? Z 
+ — Je 


67 tS 


-= =O, 
7e © 


ar +(6/#) + cero! 


e6se her (2. pase 


(b) Sane ac mace oes Ga 8 wero: Se eral 


down. time = 


zi-e = 


3 


i~e 


6.14249. 


Mn i + (8/4) + CLA ceed + eer (e/4y" 7 


~x/2 


Cd er ae Pf falar datection } = [CEcmiae s [xe dy 


~ 00 ~V7/2 waste 
ic Sat ely = VCR vassal 0.001 40 v'/2 = Im (1000) ee 
and Vil bkutie) = 3.7169 Volts. 
GED fytrlog de z PCRS E124) 52 i) 
| ae “iy fen &(%~3) 
coe) ani : 


= Sak 


80/150 
60/150 


*@6-2) wih Bofa<Xx<b} (216-2) ae 
pixe xNa<xs 
éb)= . 

F(x[a<x ) Paced} 


%8 


(Continusd) 


; x<a ther E(xlakxsb)=0 (ecencee. 
: |. N | 
FiXEeflaxKeh} etCe)~ 0, tt) | 
| Wo asx<b them PIXE RGSS jo TIRE EE 
i : | 

Fy(%) - F(a) ama Pia cx sb} = 2 (b)- h(a) a0 


F(a <x eb) 2 AF) , asx<b § @) 
F,(b)- F(4} | 


KGE6-2) (Continued) 9f X26 them PIXEXNA<XSb} 
= PEa<xEb} and 


| Fy (b) ~ Fie (@) 
a<x<bh) = “Kir ieth 
eC | ‘i Fj Cb) ~ Feta.) 


‘By corm boniang G1), (2), om a (3): 


| 
sho, x2b.(3) 


R,(x|a<xeb)= 0 | x<a 
: Fy (8) ~ F(a) | 
ee et a, Sl ag“e<b 
Fy(b)~ F(a) ” « 
210, i b <*. 


Bg Aifmamtinting CH) 


E(xlacxeb)= 0, | | xea 
= FRO) 6) a<sx<b 
| F(b)-F,(a) Le oate 
=O | “>b. 


il 


*@6B) The Ap prsceione ae im Prbow 2.6-2 
apply. Specrtically , Lt a= 20 and bzw so 


#3 


4G.63) (Continued) 


F,(%]20<x) = 0 >| | 

_ Fx) 
= a 
| [CD a 

0 
However. , how, | 

a ~ x?/Hoo 

| a ae asp : 


had 20 i 
f $(20de = 1-f $Adp = I~ E20) = & 
20 -00 . l ede’ 


X<26 
Z0gx<0 ro) 
| 
| 
| 
o<% | 
| 
x<o | 
, | 
= (20) [400° eo 


duvae, 


| Ut haw purvived beg ewd, j20 wesde, co P§X>26/ x>40), 


we use (2) wrth (1) +t | ebtoam 
oo 
pixa2z6[x>20}= f § (AIX 220) dy 
26 F 


er ie eee! 
200 | 
26 H 
Lt Fz x*/eoo , AST era: and ute 
| (0-45) 4 yt ! | 
Be a See oes 
RUE ee fn al: 7 | ccivoeo| 
-0.69 i 
= = 0.50/6. 


So 


Thin to a conditionet, with Be 1X £20} 
alae 


where be 20 weers wm (2-6-7), Thus, 
2 
F,(10) 2 y-e7te 73" 
re < Bek c = 0. . 
P§xé1ojxe20} Sass 0.7643 
~¥/13.5 


Fy (20) iz is 


x@6-8) Fnem (2.5-70) Bx) sucxy[i-e 


_ (@) Plevenftow ) = P{X>40.6m} = 1- PEX £40.63 = 
17 F (0.6) = en PS FS og ono. (hb) P( power | no. 


puertlou = PEXPESAXS 40-6} _ ,_ PEXER EN XE ¥0.6} 
Tixe raes 86/13 Cis OOS had 
= 1-[F(8.6)/6, (40.6)] = 1-[C-€ eY-e 
= 0.504. (co) P( ne power) = PIXEB6} 2 E86) 


j. 


- 8.6/13.5 
e v = OY. 


ste 
x&6-6) Without conditions | (2.5-9) am (25-10) apply 
with @=0 anf b= 13.5: 
FC) = (1/3.5) 400) app (- ¥/13.5) (re) 
Cb} 


Fy OO) 0) Lt = ap (2 413-83. 


With He coma tioning woent B=is.e< 


X£40.6} the neautts 4g Problem 2-6-2 apply with ar 


8.6m anh b= H#0.6m: : 
*, : X<B.6 an X> 406 
& (| Se -X/13.5 
=4 (13. i 9.65% 40.6 " 
BAKE) | TSC S.5 4069S ? Qa) 
e -@é 
% x< 8.6 
aed = 8.6/13.5_ ar X/19.5  etnedee 
B.66XE40.6)~) ~ 9 613.5 etree’ $.64 XE #0. 
X>#O.6 


Ss! 


(Continued) 


, Both OC) amk 000 ane a hat clad 


$e | #.6<x< ¥0.6)-100 


Re } £,()+100 


\ Ly i 
| b= So. PC fa d= ee oe . 
| F_e(25)-Fe C0) eee one 2 he Paiste 
| ~ “Tiegoo | ~ 507/800 

| 


Fl Se)- Fete) 9” cae Pe 


50°/800 é OZ) e as/é 


= 0.5064. Ha 
G6-8) How P(D,)= 0.30, P(X=o[D=D,) 20.1, P(x 100[D=D,) = o2, 
P(X2(000[D=D,)>0,7; P(P,)= 0.45, P(X=0|D=D,) = 0.5, 
P(X= 00{D=0,)= 0.35, P(X21000|D=D,) 70.15 5 P(D,)= 0.25, 
P(X 2910: D3)? 0.8, P(X= 100 | D> Dy) = 0.15, P(X21000[p2D3)*.0.05. 


ree 


52 


Ge-8) (Covtinued) (4) F (K[D=D,) 200 UCx) #024 (x-100) + 0.7 UC -1080) 
Fes 0.1 5(4) + 0.25(xK-100) £0.75 (x~1000). ¢b) 4 (x {D=D,) = 


0.5 S(x) + 0.396(%-100) + 0.5 E(x-1000), (6) F(X|D=Dz) = 0.8 5(x) 


40.15 8(x~(00) + 0,05 S5(x-1000), (d) P§{x=#o} = P{x zo |o=P,j 

PED} + PEXz0([D: EPI My + PEXSO/ =D, FPEPZ = 0.1(0.3) + 0.5( 0.48) 

+ 0.8 (0.25) = 0.455. Similarly, P{X=Mreo} = 0.255 amd PEX=Hoo0} 
<e-Or24 a Than RK) O45 S 5(R) + 0:255 $x -10 0)-+-0.290-$(4~1000)... 


Ure neoulty cf put (a) of actuation fo Problem 2.6-8: 
| (a) Pio} s'0.455, (b) 7 $8100} = 0.255, amd ce) P§#}000} = 0.290. 
Roig" 


« 6-19) Faem (2.6-11:) with b= takm 20 Hot 
= 0.5785 = 1/7285, we hove: Fi(x{ xa t2km) = 17285 [1~ 


3 
eee K<tZkm, om& F(xIxstahm)zo, x>12 km, 


e@ 
aie 
PEX= OGkm [xs lakhm} 217285 [yr -e “ oes = 0.1770, 
2 ~ x7/ 
*@.6-11) Uae (26-12). F(z) = -€ ie (- 2m) ux) + Sexpr-e "74 
Gare? ott 
Sefer Se U(x) ; ¥<E2 km, 


3 
2 ~x%/2 
Ucn), x[xX SL2km)= 
4,6 : ) O,5739 


3 
25% 
Zz € 


(Over) 
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*Q6-il) (Continued) 


X>Lrakm 
ace 


$(e|x <2 km) Dede Be Fug,  reiakm 
x 0. : 


5+ 


| CHAPTER 
3 


Gi-t) Ue (31-4): | | 
- & 

E[X]= k= fF x; pipet Geta este 

eet i 

+16 


| 
| 
(0.1}+ 25 (0.1) = 6.85. 


G.i-2) €fx) = Sn P(%)= et . Frm T oblay 


| (96), p. 8) it io hmewm that 

| . Eres oe 4 x<s. | 
| Thus, 4 x22: “AT are 2. | 
SD [laine of Fite nde = = 9”. 


| 7 ania é hmown. (Tetly , 1961, p.8) bbe 


| aoe by adel ey 


nes 7 
But SE & te ret) aguat arash se Pfti- p)) 
| =f oe erpeecraiiee Jag oem = 2 Pree thie 
condition . 
CD (09 domnage winnings = ALKI = -1(5) +1(2) + 
“a(F) +9 (9) = 15/8 = #4875. (6) Plead: B45 


dz 
+g F- Li sh 


5$ 


% =a What x? bed ° a~ x? 
w=K , dec aw de ao | | 
e 2 u 2 42 

(fee SU ee 

ato Jar des- 4, an lt, Py) atu | 

ef ee [> rs _— eZ sw'(Z)]|" | 
= ea é 2. = 

a Tf gt xt Be 2 -e& ' 


Dwight, 7.68) on 2 aa. 


We use (2.5-17) sl (2,5-12) wih 220 and 
b= 36 weeks iw (2-6-/2) wih b= 20 +o pot 
23 
. - *1/30 
—ze ll x<ao 
F(x|xe20)= 15[ 1 F0°K37} 
: x 220 ard xE0 
Frm, (3-1-8): 
t -« /30 0 wet 


20 ! 
E[K(x #20] < x ej ae, 
ee Sra; Yo ps[r-e FJ 


panes | 
= 1227S 7 = 4.854 teas 


t-e 
2 | : | 

G@-2) £(g@a] = eLxtye f) z x? e Me a Hae (0-48) | 
j | 


& 
#2 (aa) =%6. 


| 
| 
| 
| 


@i-8) (A) F(x} = 0.35 Séx~1) + 0.25 §(x-5) 40,205 (x-10) + 0,/5 (K-25) 


+009 8(x-50). (by ELXJ] = = 1(0.35) + $0.25) + 10(0.20) 425(0,75) 


+50(0,05) = 485 ¢ 


$6 


(a) PCR): E2/R, = E7RS/L¢R, +Ry?* Rod = &78,/(R,4h2) 


tb) elP] =F 2S" Pea, g. (R) a, EER POF abe een 
; 2 00 1 OR ear CR, +R 2" 
“TEP RIUR, egies - 


Ce) Ee LP ]-= 144 (iseo)/faseo? “= 10,000) --——>-. 
= 23.07 Cio 


~ phe 
pea Use a -10). J oe ae ee r dp = he ane 


£ (ple sismw) = ie | cpt -acp- 15)J 


(b) El PlPesisj= hg fe fey wo(i-2se* 


Je 5.692mW. 
fee er) ett ie 
GD E4009 eben = f° ex *godde = af Econ (x) dy 
8 wm 8696. : 
a) Gi-1d) Uae f x*cmcxrdy = (42° ~ 24%) era Co + one ere 
| frm Daright, peter, El ¢x* jJ= Oe Scoot dx Zan 246 
w Lair, 
Grid) Hare L=128, p(x;)= 1/128 40 
~; 128, j 
#2 > M(— 8 tate 
In{2) =, ras (728) 128 n(2) l d= 
bit/aymbot. 


we Hen Y= g(x) = € Sg av Elrj= €[9(x)] 


gees ~ x15 5 
=f 9) £m ay = ge l ; ows at so1 8 “ss 
aot oe ae 
==( 


57 


GBD Home Y= gone ee Thao, ELrT= el giw) | 
lef ° ext eeu ee | det = x/o, , des d/o. 


oe 
2-872 


| 
| : 
| Efr] = sa f" Be dF , where = 9. | 


a 
Pa] 


ie 


Veniamer of uur- mean Marasigan 


aw, with vorinnes =! ao ELY}= #5. 


Gite) Yt wes Peek Gets ast ened Cana es 
| thet 


=Ct% dcx-20) ~ 2/400 
£,(%|x>20) ae 


Thue , E[x|x>ao]= f" € gee. re 


la 200 

2 2 
ge xK/ae , age de /2o ae E[X][X>20] =4oe/[Fe ay 
H 1 
] Tile sotigank, do wot rtm in. cSaeak fm. UF 
| & app rrp imate) ao pre by uadiong oe pene 

sy pemoien fr @ : | Py aac oe 52): 

| e[x]x>20] = +oe [er L if! gre” a5] 
ta -;? : ss tc =2)” 7 Foy antz |! 
fs as [PZ ni a ft | 


(2n+3) 


yer) ee A yt 


ne, witants) 9 Se ” Se 26H 
= 0.1895. 


E[x|x>20] = soe /)- 0.1895] = 27.58 werhe, 
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(G2 te Sees (Hank ane many) aaa cee 
 uanicble with te valve KX, ouh FX, thet ons | 
ee probable . 7 FIX] = (4,4%2)/2 #(x, ~, 

2 


G22) (a) Simee 5 (#) io sy mmatricat obout x= x, 
tte meow value co ELX = %,- 


os E[(x-X)*] = [mm YF (me) dy. 


| But | | 
F(m) = 0, KX amd KK, +H 
Teg te) KMS REM | 
ot ota | 
Fa galt)» ¥,2 % < XK, +e. 
Ae 


xa 
i +X 2 

| +] ‘0 (X= %o) [i - 2 (x-%,)] dx = « /6 

| Pe | 

ee al a bigs dia 
Sum Os E[(X-KJ]}= Ef x*-axk +K*} = Ele ]-x* 


Swe find fink EDC]. : 


Ele] = [x80 de = Le tte. (ova) nab 


Theo, 2 
a; = (b+ay_ ab hia = (b-a) . 
3 2 eS Pe 


Gat) (a) Smee alt posits one spuntly prsbalte | 

| fovea foir whut , the| dane ity raat ae 

nomdum veariabli X= "pectin postion ” i spel 

(ase Pretlem 3.2-3) with a= 0 ane 

b=100. Thue, ELX] = Ris (a +b)/2 = 100/2 = So. 

| (b) From Prdelrm 3.23: |O = (b-a)Miz = 100/Vi2 
28.87. 


GES) Hew x io Aruna with rab 1,2, and 3 
heaving probe brebitins PAXeId = PE-21S 0415.8} « 
[19.3-(-2nJ/Lee-(-an jam o.set , PEX=2} = 
P{18.3< 45 21,7} = [21-74 18.39/ [49-(-20)] 0. 049,| 
PGUX*3}s Plan7z<e¢ sal [49-20 7)/{49-(-21)J 

% 0.390. Thue, | 

F(x) = 0.861 §(%-1) Pr 049 §(x~2) + 0.3905 (x-3). 


(a) Efx} = fo xECdg = ne th + 2P5X+ 25 +3 P§x= 3}, 


ae 1.829. | 
(bYELX*] =f" x °F tarde = PEXeI} + (2) PAX= 2} ! 


+ (3) PEX= 3} x 4.267. 
os E[x*]-K* x 4.267 - (1.829) = 0-922. | 


*G2-6) EL) ee x £00 dy = ZY (f) p'a- py Mase. “ye 


N k wih 
= E(k) gone th = 2 at 


(-g) 
kos (k-0! (w-ko! 
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x @.2-S) (Continusd.) 


| _ x inci! re eras che) 
kar (RO! [iv- )- SOT 
. dt j5=k-1 & gat : 
RET pes) 05 
EDSemy 2S) PCy) 


| The summation agyiele Lp tcn-poy et by He. 
| bunemiad, ee Thue ein} =N 


Cantos 


’ 


kas kel (N- RD! 


LR- = 1) = Ch-1) 
= Ne fe (way! (k-1 41) Ree ates 


key (R-1)! [(w-1) ~ Ck-9J! 
ht, |casasg-¢h= 19 


anphe x wale ap) 
hes (R-0)! [(w-r)~(R- J! 
(-2) ~(h-2) 


Vis w-otn-2)! p pt * 0-9) } 
ky (ha! [(N-2)-(k-2)J! 


(Men 5 


mls De Ope tae bined 


N-2 . ~2)— 
+ (NID p x Cs pip 2) “y 
| 50 
| aN pli + wr py. 


ws Efx?]-%*. NP ‘ NP (N-D re (wp) 


= Ne (i-p)- i 
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Elx*] “2 (if) pte-p whys Zz fl ph)" 


ay pane ior “goin. 


G22) Ouyine 8 ao He nomdem variate ' " paaictames,.” 
New “do unlusco and +hain prbabititin ane: R= | 
180.0 , PCR,)= '/e, Rp= +700, P(R,)= 1/4, R3= 1000, 

P(Rg)= ve >» RyF rue awk P(R,)= 1/4. | 


2 4 tee 1000 , 2200 _ ‘ | 
(a) E[ry = ZR; P(R;) #70 4 1500 4 2200 = 962,520, 


(b) £,= "if RE 
962.5 +820 


Artution te tom nen he fo Hat Ha 


elE.] = ee (ste)+ 9 +2 (ig via(Soze)} 
= 5.47 v. 


| Meee ELE, J # E, 4 vetiad Ge overage 

vals of neaictance . Thio fact happime bueauer 
value Wf Ey ort net Sintonty related value 
of nociotaner . | 


)xe-+e v- 


G28) ta) E[x] =a, & Line 4 e[(x-@,)] 20. 
{; (x-a EC dy bot ‘a ay) io td pee ay 


wy hike F (4) co swem obeat Bray. The y 
a) Heat foe oth and Ya voteg nok to 

© yay (8-4 fare 
(6) Yon.s E[(x-a,)*J = a (X~-8x) ¢ * by 


narad. 
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(Contin usd.) 


| On 


Let Fe (x- ae , dg= An/te uw the fur night vide 
intig nal and ye (ee -a)Y/b, dy: a(x-a) dye /b m 
, the pncend - 


oo, gt | 
Elx]=20of ste fae 
(C-52) and (c-45): 
E[x] = ate 4 te 
EIX’]< f° 


eo 
a (eee +a) (%-a) 


Crema. */b 
a -ae 


e 
ial 


3 -(%-0)'/b 


+ afietd 
i o 


‘a. + bse - 


Lt Fa (x-a NEG , AEs bef Oa 
[2 2,0 | _¢? 
| Veniamee = 250 (a? QF = tT we "4 
| elt eva= Tels 3 
Use (0-52) te Helly obtam 
Variamer = +0 = = we. 
Vir ral 
Gem ens. of "o£, (m) dee of Aeon go Orb yy 
| 6 y, 
i = ‘b ~ (Ka) 
oe ee. ee ~ajye #. 


1 


| dew -a"/b 


ys Fs (x-a)/b, dr= sees 


7 rok (w-a) male 
x cena, a -leres EP, dee E 
(w-a) @ te co % 


a 
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G23) (Continued) 
| 


: z 
2 : = (%-8) = 2¢x-a)} 
sat yan coy et §= oe F Lk eo 
« T--] bt 2 oo -§ 
eb {Fe ag + #avB f ze fag safe ag 
C (a 
uae (0-46) * ase (e-F2) C aa (e- #5) 


2 | { 
Fa +avre +b ie | 


Finally, vz? = E[x"} -%? © ales sadn ~ [a ajrrey" 
= b- ze = (mys. 


Gaia) Lips time here io a. Ray taigh nandom venialte 
_X defined by (25-6) whew A=0 and be Hoo, | 
By using the neoutt gre im Prsbtem 3.2-9: | 


| Elx] = o+fgoon/o = 10fir = 17.72 webs. 


aD) (a) Recouer £,(%) hen awe. aug remit | 


abeut B= m, we have | EL[X} =m. 
Cb) ate fem May ka Belem b, 


; | oo 

| St a ie EL | yar geged 

| des &e/b: as ie at dg = bifgte ag, 
| Une (O~¥7): | 
v* = b*fe5[-g*- ag -2}{" } = 2b", 
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Gi2-12) ELx} = “J x(b/mdy | 


PO | A re are, aoe, 


BCE htt leat et 
squale a. from (c-25) but Ha, fret is umdefinek from (C-26) 
apeipt im He Camchy principal value interpretation ushus 
& equal aero. Thuc, m peuunsl £[X] is undefined. 
fren we Ke prneinal value unlirprsfation with £[x]= 
A we use (6-27) onk fink Met varrance io undef - 
ned breaisce He eae tnvelveh npimite . 

1G) (a) ce (3. ner | 


ket ob ; 
velar EM c an ea Teo! . et jokes. | 
Ex]. b> va From the 
. 
| dintribut com fonction 5 vahieh, & Ri= FS €. ees 
' we hawe F, (00) = + 1. Theo, ElxJ=b. | 
. Bi 
| (b) ELX?Y =z x oe i trem (B= 7). Eoparding : 
i oe 


oo ke? - oo F ~b 
=b)b be bie 
{iS eo a } 
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%G2-13) (Cowtinued) 


5-6 oi -b 
ob? 7 be a bE Be” KE chen 
VEG ve wre td 


Finally, 
| te efx 2 zi 
5 e ELX*J -(efx]) = b+b -b = b. 


Gere) Ya gunna mae [Px hood -2 on cos | 


| 
a 
(a) mn, ‘ ah xe oy alt ie ye OE ag i 
+ofre ~ (%= ial ee Let = (x-0)/b, dz: Ax/s. 
-F og | 
m= bf ge dg tafe dg = ath. | 
| eons CL 
| st pom (c-#6) =i prem (c-45) 
= (x-4a)/b 
m2 tf rete (% ant f “(be tape ca aE 


=f “(pet +naby +a) en Far. 
Use (e-45) (c- 46), andl (6-47) to get 
m= ab*+aab +a". 


oa a/b af ee 
“ee ae = (ora Fat 


nae 


af 9s sabtt back cee “Fag, Use (c- #5) 


_thanagh cc~48) alle I ob? +éab7+30 fhe a?! 
| () 18 . Pas 


jo | 3b J | 
[j=seu)* (job : 


= eo ~a* 4! 220b -2b" 
deo (=jeb) ~ (=Fab)* * (i= i-sa0y J 
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(Continusel) 


dF © pir 5 oF bdo 2 bab ~36b? J 
4033 (1-3@ab) * (rsyeoby* (1-50b)> * Gajeoby* 
' i 
m2 a 53 = erp : 
| me ci EL = B74 zabsaé \ 
| c= 0 | | 
| | 
| m= =(-j) aS = 6b jr eae” +3akbt+a?. : 
AD S20 
aa 
." 4a bea oe Nite Mm+n(b-@) 
Aye [ Eako 2 2a" pat F~ m, 
iw i, (b-o) et ~a) 


| = (Q+b)/2 ae or 


Se Ee | tea tact 
n 


(n41)(b-a) (n4i) a"! (b-a) 


sealer de eee * £(x) dee 
| +f “1 £0) de = i-f™ °F Ged de = 1- A (%,). 


ie 


ee Datime V= etre. E[x*-2ax 40°] 


| = E[X*] ~2aefx] +0*. iva -2k $20 30 | 
a ae 

wh 2: KX . To shew) rat Vv co + natly ransom: 
a*v . a> o 20 a lumimum ecoure af a= K, 


Ga-18) Smee £9 = EZ E rap ben frm (2-1-3), 


“we use (3.2- 2) te get 

co 
(ome fo xe mds = f 
| eo Je 


ine (e-a= 4): 


Ix 
| 
| 


N ; 
= = P(e) KZ". H | 


| 
i 


P(K,) 8(x- x; ) de 


| wh (%~¥) "Enda =f (x-%)” EP) $c x dae. | 


| = = eS) “ 


i= 

Ge) 
= EL(x-X)"] = e[,2 ( 

= 2 (ew 


From the Pema 


epxh] 
i | 


mE eeete 5 


ay a 


ack 
. = 
Z (R)CX) mm 


e » =e x E(x w) dx bY gs x-u, dys si 


f (EK) (FI 4E. 


Ee pant (m+a)” bug a 


n-k 
r= [gb (RD Ba Bs A : 
E | | 
4 n n-k 7? lhe déc Yom gen ; 
= 5, (t)« AC eA ee, 
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15 -nXk/S 
2 


Jef 


“5 28 


EED 7 = ely"] = ele ri 
bs See, | | 

CEB Bets fe bale one emifly Uihatlated me, 
| 920) dw mibtomlins t aang th. (a) Frew Problem 3-6 || 
| ¥2@+b)/2 = (650+ 920)/2 = 785mm, (b) bre from 
| Pacblom 3-6 wis (b-adfia |= (a7o/me )* Ao Uz= 270A 
= IBS/V5 = 77.942. (ey PEK -W< KEK eh} = 
(24% CRG) 23SINE 2 /ys 0.577%. 


brew 2.70 | 
| C4) Tetenenee = [0785 - 760)/760J 100 = 3.6295 Z. 


Lt ke 1"/6 
GD tof" He no(BE) -_ - 


| wf cee aK =O ae (6-40). (b) Xts | 


! Mat aos Ody = 22 aT « * cool) Aah = 6(1~ 3 ). | 
| t¢ 


(6.5 = Ki x? = kX? = 16 C=O hk eee 


Rees aineey hes ages aia 
|| 
\ 
i 


Pee pon 
| 


He maam of  geueeiany 
PEOKK $= O.azry= 1-F (oe 1-F( SEX i) avd 

i F(-K/G,) = 1-0.2514 = 20.7486. Fraem Tebke B-i 

| His eceurs whe -R/a, 50-67 ae Rs 047G 


= ~ 0,67 (10> d =~ 670p,V. 


6? 


(Ge-28) G2-2) Fram Probl 3-12 


2 


\ 
2 Xe frrb/+ and ms b(1-Z). 
From (3.2-6) x® =o el 


ab(r-Zi-bZ = b. Mant, 
ef ant -«7/b 2 
Pe f axe ae er 


2 
Xe pape ct Paar | 1 


ae htayn een Rye, fe? 317. Finally , P3* 


1 2 x3 - 3X Kt +ax? 2 pt our | 26 be 2 nvm be? 
Es —<—— 


23 R/4 fm Gund 
(x- ~x) 


= YE (r-3) bP? amd 22 “BED = 0.6311. 


j . wet? att | etter we net 
== +8 = ~ 12% }- 
32 { nes | ne2z ‘ ner 


(4) m=t , (b) m=, (eom, = 29(3)/$ = 16. Be 
| 


(A) eM, m= 16.8-116 = o8. 
= 00 (723 = 1 -x/ Get Fo x7: 

OE ea aps ax/e 
rd a ra/2) Ser ger Z 

2 a (4 41)- ‘Fal _ 2a") ). (3), 


x= jour EEL, 
f'in/2) Piw/2y so 
we | ee Lr] 
= -x/ 
cb) ef key 
so (fe2)-1 oh? nwt) | 
ee EM ag 2 REBT. ogg) 
| Fin /2)"o i | (w/z) (4/72) 
| = w(2tn), C6) oy = xt k*= anent-N = aM, 
xt a wide tet Ee X/2 


Gaed) x =f" x rr mae drs As/s 


in—? m cad ff - 
KT 2 A | (+) "kaze 2a" r(Ztm) | 
P(N/2) 46 it f(N/2) 
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a 
' bx dx 
>. (peer nttee dgz0 
) Fespele ray Ge) j 
Oe eee aie eal tjet a 
Gere ike aoaet ay 


: =? (2 +y)-[6E TF 
{ jee a-k 
GS) Epos ete WAC ace 
8¢x-k) dw =X (he Re gy Al? sex-my eF°™ de 
Mow ome v-k Fae apr 
ak (pee pry yt. Bur (ashy = E (x) 
kzo kro 


Pa pvr 
ae = ae? ieee 2s : | 
b* son 
Da fime* doe =fé = B Sem-bre” de 
£0 
& aie oo jw & 
bt bam- ine! ace oe? a ) 
ae a Ri SE ‘ ae Bg see 
2 
_ gcbstemniins . gbere™, 
- wl - -: ABO? 
xG2-32) Uae (2-3 #)- ava ice lc | 
‘ee; N(-4) nN => AzSo? 
2 a N 7 en 
: "ell. to RS SNS a ie 
=-jnar eral = Mint) 
rie ae (a-ja)*t* Slasg a 
BKt-x =mi-™, p= Gene = W/o. 


EB ELY] = £[2X-3] = 2X-3 = 20-3)-3 = 
— VEL Y? 4] = EL(ae-3) ] = eX? - 12% -9 = 40) -12(-3)-9 
¥? 


= 84, Ce) we 7? - = 89-81 = 8. 


val 


239) (4) E(x] =f. ‘xduex “a 2 £(E-E)[ 28/0. 


tb) E[¢xX +232 eK +2 = ways = se 
(e) BLK = f' PEG de e£(E-2)I 2 HA. 


3 
bei of Frax 
ae f° x" £ Cody 2” a a : Pana ay is de 
b-1 
sf ere ei dt ' n+b-1 2 T(ben) 
tie =e is. 
fee a a ae F le ” Cb) 
ECX] = aaa = (b+ . ce ’ haya howe 
tle) at a.’ 
2 2 
eexy = POS & ama 0,23 efx] - (eta)? = Eh Be 3 
o x (le/m) 
2 € x Pai old = 0, 
EB we 29) am (c~30): aS aie a3 
Elx't = { we eee Ye , °,  Xt-K 22 KF = Yo. 
+% 


J eae = figteol a ree ony, fametion g(x), te 
| Bo] = If. $,(ne” a] f JEwe’ Om dp 


=f" $.(0) de = By Ce) = 


‘| 3x 0 to | 
463-1) G3-1) & 2) = Efe” Jesh gme’ dx. But since 


Fb 
ee +wo +imee 


so 1! ! 
belour. sa th Vs pal of B60): 
jo] ~o o nn i 
| B= f E (ne duis f f(xy F GOED dy | 
ae n=0 n: : 
= 2 (5e)" m, = F Gr = co”. tn) 
5 nn! 


nso on! mro 
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463-2) (Continual) 
Deo | 


zz : k_2k 
oO f2 0 2) gts k, COG, tk 
Bose * “2 Ne Ee 
Nagt, sqprote (1) awd (2) tana ~ by - Tove : 
mi=io, » odd. Fou n sare 
ken/2, ao 
+i? n fa 
(i) mM, O&O? nN stn 
Pa mt 2°’? (nz! 
m= Te” [ pone ---fo~ infeed 
NaC ANE|) ane x 
r nN tat, 
| | 
i 0 pK | oo (PX) 
* MCP) F(me =f £0) ay 
ed bal sat ie i me? Z n 
| =f 2 om | «) 
nzo »! 7 
i . np 2 pt pyt kh, zk zk 
7 -~ = x Pp 2 
| M (Ws € wie da oT (2) 
8 apptaing CO) amh (a) tum - by- tam : 
? bh oth 
m, = o, n . 
Fou n snem: i 
| Lage: Meares 
| ni -2"* (n/a)! 


vn! a _ nnn -[n-(a/2)er] 5; 


ym ee 
n a”/* (n/a)! ia n/2 


"i awem 


73 


HGR) Mew F000 = EGG) 5 waD ae 
jae of? £ (x) 077d = esrene (at) Sanka) dee | 
joke ! 

= 2 (var) 
| Finam Tetley (1961, pp. 88,90) the sum io mown: 

. sin Net Sup fa 
gtr. le), 

| hee sim (B ) 
| 


Lt px wa se || | 
sim [wen oa/2 ] jN@L/2 
gy (2) = te Z 


Net sim ( wa/2) 


jam 
(6 = 
+ GG-F) m2 E[x] s -5 18,0 22 = ei bit wpe ne acbeb 


20 evel #(bO)7 J? Neco 
=m. m= (5) Te han = itGerte’” Gms ee” 
Gro Litchay? J? 
or [1 4a?" [ab to e Gm) +e?" abt] - p23 2 3 ™ 2[t+ (oa)*] 2 (bab 
Lit (be)? ]* = 
z z 


eabtem. Of rm-m* = 2bi+mt—m's 2b. 


: So! % dE, wo? we ety(e® -52 ma 
#G3-6) (4) X : see Bec Caen Ev ae ni 
by iw cat de ne --£{ in } 2 “Ge | 
Bre ce =? ere 


2(bw) “oy 
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2 4 = 
d. -j2u)h?! (~5200) 24? 


= NN +2N, 


T¢ 


4G3-%) M,C?) “[” XC ePN ies mie ~ (HELA) +E y 
z 
py, 6-5 ee? 
Vay ee" prem ( 1). Mi~)s & = 


Var 2 
etm (2) = ae" Pe + (P'/2) 
4 [ePtm,ca] = EM Ease] no wlan de 
id z 
~a/: han 
This, psx rat ce Cath ue (een) 


Ged) Te we monet onizatty trainee eg m Xao 
rete 6) oppliso, X= ee (Y/2) | 
) 


dr (gy), Ataw'(y/ad, a. 
| ay ¥ — be (ysay | 
| Sines aa ale i (ola awe. cael 
of otk ott x“, ho oe 


GHZ) @ sketch hadp fal. Hare 


We use (3.4%-H/). | 
W ham y<o. 


-T/2<#< tam: “(y/a) 
amd Tr/2< XK r+ tem"'(y/a.) 40 


tan'( tl Lire tam Cy/a) 
Fg) =, 3 + dy 
-1/ a le 27r 
in = tam! cya) » y<o. ‘o) 


1s 


G42) (Continuse ) When ge : 

“1K <- + tam "(y/o ) 

amd -1r/2<x< tam (y/a) 
! 1 


and W/26%K< 1 
| 77 ae” 


| Com romana G) awa (2) 


Fyigye b+ btm (2), -e<g<e- 


Fy Gos a pene » -@<y<oo. 


CD | 
G4) Y=a/x , aac Wa vat (3,.%-N), 
| Fo a >0: y<o cove pend to afy<x%<o, 


| Fy Cpe i ee Fy C0)- F(a/y) , y<0 
| 


a 


gre pds au -M<%< 0 avd Ofy SKK 


| 
| Fy (y) = “LGC an af 3 F(x) dy = F(0)-F(-™) 
| “a” | +A (©) -F(4/g) 
= thle) -F(a/g), y zo. 
By ae (1) ond (2): 


i 


Fp = Fa fe Be /9) -e<yco and aro. (3) 


16 


O<X<a/y, 


Fy G@) = is "Ye 02) bg = 


FG) = fF eI ep + J 


= 1-F(0) + F, 


Lay apes of wh 


G43) (Continued) For a 


Fou aldo 


F(a/y)- Flo) , ¥<e- 


: ¥<o coursopanto to 


| y2zo pleas! Sige ral and -w<n<a/y. 
PR (x) de = Fm) - F, (0) 
+E (8/4) -Fl-e) 
(A/y) , yzo. 
amd (5): 


| 
(#) 


5) 


| 
F(y= SF (a/g), we <y<0o and a<0. (6) 
. | 


| 
| 
| By cam buminng (3) and 
| 


@ Neu F(x) = /2a, 
From tpample 3.4-2 : 
Se (VHE) + 666-98 ce. 


| pp fev often x. 


#09) ory 


2 


(66) : 


(4/y) , me cy<o. 


-a<x<a avd io 


za. 


Thusfo, aimee o<y<ca® whem ~a<%ca, 


bere: 


| 
Fg) = tfrafeg » °<3* cae 


er Thue bre we velus of X thet 
| Qevuapemd to fy<o} lll K (yd 20, yd. The 
toent F720} eovsep sik EX <0} ar F(0)=05 
aimee. £0)! has half fran ty te oot of re |. 
ougim fev a gue mata Bansa iam renwd om vauelt. 
For yr0 we have aa ae ale and 

Rip =f" “p nyde = a yze- 


Caw bow £ (x) a (2.5-6). Sime azo | 


thr Paste vent aes a eae aegis) 
| amd (3,4- peg | ae da 


ex ,x>oe, x=T CY) = 
i ¥fe , y>0, dT Lees a ie 


f= 2(2- a) ei! 7b » yzee | 


20 y<ea, 


Thie fumelion io a Rayteigh demoity 20 te sffeck of 
treme feumation io to gente, anothin Ray teal aw, 
718 


ar ar 2 


’ 
‘ 
1’ 


! 
1 
t 
! 
! 
1 
= tcos(o,) 


| ane Yy,= B(-#)>= -192, 
= 2y 


| Thee wa memotonizally | dnemoe 
| tame foum ation amd (3, 
cosy), db/dy = dees (y)/dy =~! ar. 
When 6,<6<8, we lhove Y.<¥<Yy, where 
9,= <00(8,) ama 4a= 


s da t 
FD fol Tel ata 


1) 
img 


4-10) 


'040(0,). Thue, 


' 
s 


“eS 


d2* a(-1 =-3, Ys" 3(2)° 


» Ye = 3(3P = 8), and yo=3(4) = 192. au 


| oaluss secur unth probability 1/5 Leese 


(0) Use €2.3-5) ; 


to one-to-one, 


Fy Cg)= edey +192) + £6(y+3) + FS ly- 24) +b Sey-a1) 


+R SCy-19a). | i 
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applica : 67 (y) 


» ©a(8,)<YyK< coal6,). 


G8) (Contin une 
| 


| (b) Use (3,1-%): 
| Ely} = 5 [-ia- val ence 20.4%. 


| 
| (C} Use (3.1-7) with g(x) = x* te fot foe |. 
ely’. ELY*) = 2] era) 463)" + (aed e (a's (192) J 

= 16174, 


os Ely? ] -(eLr]) + 16174-8- (20.9)* 
= 15 758.6% | 


vy 2125.53. 


EB oy 7s prt oe apie Example 
B.%-2 with 6x V2, Thus, Fp ote ayy | 


| = 
2 (b) ¥* ny 22( "fe 
I = [ee ue. ely} RE aps 


| 
= bie 
wut a cade a dae oMas | 
id Pipe beck | 
Pree 7 is” | | 
(a) ¥ © dioonek%. Piys-#}= PEX<-1R (-+) 


= F(=55*) = F(-2) 2t—F(2) = I-o. 9772 = banda 


| | PLvs-a}s P§-1exco}> F(S59%) — F(-E SS 
Fle. 75) + F(2-0) = 0.9772 ~ 0.7734 = 0, aa. 
| Phvea}e Phosxet} © F(GSS) —F(2558) = 07734 
60 F065 = O.4649. PEyce}yc Pg1e Ke} 
ot F(GSS) = 1-265 = 0.3085. 
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G10) Continua Finally lt Cy) = 0. ike: 
! +0. nosadcyea) + onsen Sty) + 0.3085 Sly-#). 
| ¢b) ¥ ef] = -4#(0,0228) taco. 2038)+2(0. ¥6 44) euCose¥s) 
= 1.6650. Here we weed (31-4). Semitarly ,  selr 
| = ous o.0228 + 6-2) 0.2038 +(ar%o.4e49 +cH)"s, B08 = 
19756, oo Os VE ~F% = 7.9756- (1.6650)" 2 5.2034. 
Y=TCRY to monet onizably unereas ing on 
(- 17/2, 7/2) fer X. New x= sin oe ao Whe 
7 (ary. Frem (3.4-10): $cg= fer wacr 
<& ama Ff, a ia weteswhere. 


GHD v= b+e* % monetenicatly cnexeaciny 40 


| eae CRM, Simer Rae Ci b), we have rae 

| 

| and 

“Linc y~ ~b) a! fans 

| Rgd= 4 (xT toi Zt = 2 | 
Varg? Cy-b) 


CD Fam maa nn fk at 
= to 1%. Ow using x= ad cae 
| with (2.4-12) we have 


ae 


; 3 /Gror 
: figs & “fe = = faze Sys 
pei alle) a 


amk Ff. yaar’ °, wPouwhne. (6) Fst =a. 
Mw “4 ie 
(ce) FF = [We aces we gh - F2 = 528-4 


GH) Sumcee X20 the thane form ation io wronotone, amd (3.4-6) 
: applies ree 4 =Vy7e = (y/ey? y 4 kD haar = 


2V ge 
HD AIG « AOI Se ET ak 2) 
a alge aco? 


CEB Th function monctente, but co best hamdid ur turp 
Pea lons of xX. For. X>0 whne os r<v: 


~%/a. 
ys VCln~@"), xs a tm (Gag = a ke 701 ravi) 


ty/ay = a/'Cv-4) 


=f fe ml ara) 3° osy<v. 
Fre XS 0 where -verso;: 
ye-vcrne™*) za pm(Yts) , meg 


F oD * $ eA aay #{- atnliseyralbaeags’ PES Et 


+ ew > “%zO 
as lx} (3 
2 


i sev’ aa <2, saeaaal 


2 in( se 
VP ap ae 2 ba Batu euegoeg 


ee ot Be (5 4€y) -u(-4 -v) 
Wg) Be [ues = J 

~ Bin (sagt) 
aie 8 LAG I RS 92 


82 


(Continued) 


-t : 
2 


Yoarb: gigs sfacgevi-wlgv)}, 1 wmifewm om CHV), 
G5-1-) Here Ap = t-spp(-y/b) = % for O<x<I- On eboing 
f- 9? (1-x) = sep (-y/b) or aca nede O<Kel, 
G52) How i pe alr dd Stee Bic ak Ata On Asbyeng for 

yt C1 -%) = sy (- ay? ), +0 ye amen o<Kess. 


GED Bee Fy = bt tela) 2 ocw<t. On aelroag for y: 


K-z {yrs teow ‘(4 /b), ac ys ad aay o<«<I. 


ED ween I aa tt eats 
*gat(ategey * 


x oat = ira/t, 


can 
3 
nictid eomadk = oat) alee ee ee 
* td ae $7)? 4s at PY rr 
toatl =a’, vauance = Ancend moment 
~ (mean)” sa 2. (raifie) = a (16-17 )/ 16. 
= fF (dbo wats F =watf =! d 
fata f Das eal (aay alt Pracrr 
! . 
tpg Smee we must solve 
Fegl = % fn yo to get faa frame formaetsae , ube 


eae ack aie | fs Uae pea 
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We use the code from Exompte 3,5-3 svcept 
with N=1000. Rasulls ane plotted wr He Jotloweng 
tore fiquise. Ym He foro we nee Mat Me result are 
cherer. te the ideal 1.0 over fe bens promo te (0 
for hala ow te histog sam - reprmeut seem of Ha 
amifomn heneity. (Compare with Figure 3,5-2) 


Histogram of Uniform Distribution 
14 r 
12 | 
| 
| 
i 


1 


08 


6° 


Relative Number of Samples 
° 


OD) 02 0.4 06 08 1 


Fe the Ray ftigh dewnity fre Compriled hiotog ram 
2 shown dm Ha fotleawng fig ure. On Comparing 
wtte Figur BF-3 we ree Hat He new ficto- 
gram (w= 1000) co mee cleae fo fic hal curve 
at nearly alt bw values (V2 000). The bow from 
0.7 t¢ 0.8 nameung UX 2rner bay am annowut Aough- 


ty speed to tHe Longr suse fe N=100, Houten, 


8+ 


EGES (Continued) Aignificant dmprove mint o 
quunatly otaecveh ar N Aainh frow joo fo 1000, 


Histogram of Rayleigh Distributor 
- 


Relative Number of Samples 


Magnitude Bins 


scl Kega>) The MATLAB code foltowo: 


WRGEEEEERGESS Problem 3.5-6 SEBEESEEEELESIBEE 
clear 

N = 1900; % number of random variables to generate 
stp = 0.1; % step size 


a= 1; % arcsin parameter 


= rand(1,N); % uniformly distribuced randcm numbers 
assin(piv(2*x - 1)/2); % arcsin distributed random rumbers 


yabscissa = -atstp/2:stp:a-stp/2; % abscissa 
yabscissa2 = -atstp/8:stp/4:a-stp/8; 


yhist = hist{y,yabscissa); % compute histogram (not normalized) 
ytrue = 1./(atpitsgqrt(1 - (yabscissa2/a).A2))}; % compute the analycic values 


% plot results 

elf 

bar (yakscissa,ynist./(N*stp),1,‘w') 

hold on 

plot (yabscissa2,ytrue,’k’) % arcsine distributicn 


xlabel(/Magnitude Bins’) 


ylabei(’Relative Number of Samples’} 
title(’Histogram of Arcsine Distribution’) 


&s 


LED Contin ue) Tha computed hioteg nam for tu 
probability Lemaity pumelion. cs ahourn, belo, Ghee 

Alown bn Ka spact Loneity of a. orceint. rnndow 

variable , whch of 


from (F-22). a Histogram ot Aresine Distibuion 


a 


Relative Number of Samples 


bd 
a 


1° 


&s 


CHAPTER 


CRABS 
SSR RS 
Sf NX 
SERS 


o> 
SEA 
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: zn) 
ESIS 
eS 


EBON SNCS, 
OREN 


(b) Nene ANBNC=C ame CcoBcA. 


88 


comes thet ant: Cetecaist ins of cortoure ow S. 

(b) Pacbabiltito of poosibte ouleomn vw Sy ralate| 

te points w witnetrome nw Si 
P(-2,2) = 3/36, PC 0,-3)= 3/36, P(0,0) = 6/36, 


P(e, 2) = 12/36, P(3,0) = 5/36, PC3,-3) = 7/36. 
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Mss 


} 


Ky Ha) = 010 UCK=1) Uy =1) 
+ 0.35 U(x-2) Ulyr-a) + 0105 U(X-3) u (Yy-3) 
+0. 50 4 (F-4)U Cy 4). 


| 
| (b) P{x<2.5, ¥<6,0}= Fy y (2.5, 6.4) = 0.1 + 0.35 | 


| = O45. (€) P{XS3.0F¢ = F, (3.0) = Fy y (3.0, ©) 


= 0140.35 +0.05 = 0.8. 
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ba! 
Fey Gd) = 0.10 ucx-i 4 (yrs) + 0.35 u(x-2) uly 2) 
+ 0.05 MCR BDU Y+3) $0.50 L0H) Cy 49. 


G23) Fay (%y) com be 


Fy (gd = ate) “grt 


wuittn ao 
6 ype 97. 


Hal: 


-6.0 “nes 
€ e€ 


= 


= Acs) ~F (0.5). By 


P{O5<XS1 


~ (0.5) Agi - 
Fy (9-5, 0) = {i-e ¢ HL -e 0.5¢0.5) 


7a -8a 9a 
Fyy(s2) =1-€ -€ +6 | 


0.249. (b) P§0.5<x1.5} 
jae. of (#.2-6F) thie 
SPs Fy (5,0) - 
]ee.306. 


| (¢) P§-.s<xe2,i<rsa}s Fy O23) +E 0-15, 1) 


=F LS, 3) ~Fyy C2, 1) 


| aftin uning (4.2-68). 


7t 


(Continusd.) 


Thu, P4-1.5<x52, <x? 3} =fi-e 
26, =o -6.5(3) 
wee ee Mp <2 gost? erie € J 


e” 22-0563. 
0.$¢, as P] 


x O22, | 
G2-5) From (#.2-4) Revie O.10u(e-1)uUly-1) + 
j 0-35 U(x-2)U(y-2) + 0. os utx- 3) U(y-3) 40.50 U(x~ ” 
44-4), From (4.2-6F 

| Le {x)= yt% eo) = 0. cer + 0.35 u(x%-2) 

| + 0.05) u(%-3) + 0.50 u(x -#) 


| FLtg) = Fey 6 = 6.1 1 ACY) $0635 a(y-2) | 
| i 

+ 0695, K (4-3) 40,50 u(y -4). | 

| 

| 


F(2) ov Fy cy) 


aa 


1 1 
‘ r 
1 t 
+ 1 1‘ 
0 7 2) 3 ye * mY 


| Fy Cy) = 


mn 2 


(, 4) =| 
a on Fy s) 


Gem). Bacamar of the 
Gey Oe) 0, Ky 
2. Svmilonly ’ Gy (, 
| B. Suomen 0 = ayp[-(% 
y7o, OsG y XG) 
Lt AG y (my) / dy =e 
AG, C%,g)/ dy = 
A Three 


ann 


PEx,<X2a, 


-(t- e*- hy -[i-€ 


-% 


5. Aasume 0<%, ie aad 0<y,< 
Hs YEY23 
Pang 
eos *)>0 ame 
PRX, <XE X,Y, < VS Yah 


at - shop ae behavior 
o,g)=e (x%,-9) =o. 
lay 

p) all o ond 
sack ~ > | 


a 


» &y 


eg K>o, y7e 
e8 » Pe, ye. 
Be 


Ahepac of 6, (1,4) amd 


atk x amd y. 


F L-€™ nee is “nj 
vy] = =(e ba é** (esr 6 pay 
(e868) 20 ae 

<0 urhic& io net allowed! 


(Continued. ) 


(b) F(R) = F(x, @) = 0 x<o 


— 


| 
| 
| 
| =e, of KEI 


all, #4 


Fee eg e 7))|, ase 
| = y,| ,osy<i 
| Syl jasy. 


Ga) Chowse omy pote satiny ng %,<Y, SX, <Y2- 
Them PEX,<XEX, , y, < ¥<y,} = Gy (FY, + Fr /9a) 
: “Gy (%,542)- & yA ¥n = "| tO-O-~t =-1 which 

net allowed ae G4 (%,4)) neta yolid distri bubion 


2 ce Use (4.2-6F) + pet RA) = & lw, 2) = 


i 

Ont UK FH) +o. wn aceeasebtrucaer) +0.05 Utz) H 
2.18. UCK22) +0. 23.443) tOI2MIK= 4) amd | 
E, v3 Fy y Cg) = On uly=D + O15 

ucy+s) +O.17KCG~3) + dosacy-n +0.18 ACY +2) 

40.23 UCYy-#) +O1ZUCGHB) = 0. 1EUCY-5) 40.12 a CHEB) 


+ O18 Why +R) #O./S ACY 1) 40.17 UCy-3) 40. 23KlY- YD. | 


9+ 


| = 7 Rony 
Cy X =e P(x;) x, =~ #01) - 360.18) ~1 (0.17) + 0 (2.05) | 


i 
Peyrire + 3(0.23) + #0, ra) = O51, ¥F ~5UOIS) | 
| 
| 


-3(0.12)-2(0.38) +1 (0.15) $3(0.17) +#(0.23) = 


i 
Ot. (6) P{-1<x£4,-3¢¥8 3B} = 0.0570.1850.23.'. 


u<o 
| Pat oad Fy (Gd = Py] > ofuse 
“ze 
i nae Paents o Leg 3 y<o | 

ge , ,Y s -5y 5 o- >o \ 

| ¥' ny +f -Ze? | | 
i i. 
} } 
; sea aad ceca Fay (52) +E POG Eyl 
i 5008 ra see* o! 
[herein slog eRe ye See) 
| sf3te ~% Lt 
| - speset? ae [+z e ge '] = 0.008039. 


Si, (%y) = 0, se and/or yo 
2 


aaa 2 
Far = Bl fire Papax, ete 


wafipet Me eae ay a! #fvee Prime Pap 


Ke 
ee 95 


(Continusd) 


HS cntog” . aoe OSxE4 anh y ro, 


GD gyweina rae (ae as ir* 


CD fy mds eB, ae agai a 2 et. 
2-15) (a3 For tS 4 eo amd amy OSK <I: 


A = 37 
FO) = & (x,0) = 2% a(,-¥ ) 

For 1 $y #00 amd amy 15% : FeO) = Fy (Ki) 20 

Fou 'S ye amd amy KKOD FCKER ocx, ©) 20, Thue, 


°, : <0 
i (£27 xt 
: Fan) 845g XC Se), ee dal 
Sima ', ($s %: 
! : 
! > 
pe tes 
Fytyys 27 y(t- Var) , o<yst 
“s igy 


(b) P§ o<x sos, o<¥ 0,25} = Fy (5,025) +& (6,0) ~F, (05,0) 


~ Fi 60,045) 2 !727 2 og ae, 
xy? ) T3372 * 7 


3-1) Only four out comse | Aopeee He wempte ap ace. 


S £(u,4), (4,7), ee Lack gutconr hee 


provollt, 1/ : he mapping heme io: 
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(Conctinutd. } 


+4 &(x-1) (4-1) 


Fg yo) 


(b) By integration of 


el a : 1 
| + tHag + rie 


cua) 4,79 9) | 
(mH), 1D —R 


Ca) #49) = gp ln Fly) HE SCH) Ey) +E 8(x-16 Cy) | 


ig 0-25 


1 | x 


(1): Fyy (%¥) +2 u(x) 64) 


- +Luce-y uly-t). 
ete y bexns ry 
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(ty 


fay 
= ree ote. amd .osy <b 
| 
| 
| 
| 


2 “7a (OS x <a amd bey 
= y/b, as% avd of y<b 
=, jas% anh bSY 
=O, RKO oe 4<o. 


dratic a” 
| | 3a/e (30/4) -y 
3-3) (#) PEX+Y £ 30/4} = axdy 
| F Yy=o te 2 O ab 
PE eo) sy | ss 
= poe =n 3a 
ie ab a i / 
bi 
b) PLY S abxfateg : dy dy 
(b) Pf } ee (a aS 
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oe 
+e as 

| Fey ig = gs ae fuk" fie aria 

) 


u | 


a (gt), * ia | 
= fue f- ee +i jde --[¢ du afe da | 


28 Lego] +y 


“>2o ond y2o. 
OF 


Fy (%y) = 

0.1 8(x~1) &(y~1) 
+ 0.35 S(x-2)5C y-2) | 
+ 0.05 §(x-3)8(y-3) - 
#0508 (x5 (y- 4). 


3-6) By Uainng Cn3 m1): & 76g) = 2° Fa % si/ariy 
| Pe iene *JucpLi- erty 


== imalee e*uged “by p-e*4y a7) 


sfumae “5 Sen EE** Hayes” 4, sey e433 
ie Salt a 
= acxyacy) a e _ | 
Nay, Fon» Kyla, uGj[i-e J 


FG) = Fy l,g) = acy [1 -e 94], 
ar fp) = u(xyae*™ 


veay 
Ap sutgyae - 


$9 


Differentiate Fy y (9) | 


fay (%,9) = 


te (4.3-1); 


¥ icy (*,4) 


ae The leak 


‘o Recess any, Sine ana mast be iy 


bro 

es mare 
| 

=, b= re 
| (b) Fe yhyn = fF f* fur 


-~© +0 


Bethea 


Thea frelon is 

- Staaight poruword 

Casto prrduceo 
Fay (He? 


-% -f 
nea) uipruca a) ee” 


O<xX<1 and o<yge! 


yl¥%, 420 sia Head | 


cee bee ¥ de dy =bfi- 4 


“ Pi duds 
: dad dp 
| ih e-*) 


arr when X<0 wm Y<o, 


tate fer the Pebrea dann ing 


é x<O6 or yo 


= Ue 2c SE), a<x<a 


oe amos y 


1-69, atx amd Oy. 


GD (a) Rr =f" #4 dy = fucmate-mbe” bay 
i Sere ° 


-* 


| = U(mula~xbe 
ee i Fy 9) = f aigbe? e@ * dy 
i 
| 


| = uty bfi~ e “je3 | 
The volun of b i 1/f1-€%) from Padblom o,3-8: | 
| (b) P§0.5a<X< 0,750} = fOr gman 

i 6.50. x 


ee ie 2 bfe ee gerses : 


Ve that io comtsod om tha orig in. 
(0) f fie soon qan ty eee rdrdé =! 


ae 
| How r=\xteg® , rat de dy dy and O= tam gfe) 
i dapime a chamgt fram pack angular. to poten 
| cootrdimalic. The inkig.nats reduce te 
aT ON 


7 : 
f Ae dr de = bie wet, as b=. 
920 Syreo 39 aut caches isitea ids 


fo) 


*@S-7) (Continued) (b) The [aber $0.5b<x'+¥7< 0.86} 


| ceveep mde to the defimet uy Vifa <b <J08G 
| oma 0<O0 S27, Theo, 


| 20 VO8b 3 
| Pfasb<x**y*s08b} =f) f 7 drde 
| 6-0 F=4056 
| -(" 2s aed 
o 327 ext 


40 = 0,39 b/le = 0.39. 
| 


HGH) We want te find PU inaide cncle of of — 


1,8 thin vot 


Vn por coon dimatio h ae 
an Rk -r/ae ig -1'/20 
08 =f i & a rarde =f re ar: 
@z0 pro BOT” i roo 7 
Let Fs r/o, age rat/et ao | 
| Rare i | Rag? RYae? 
0.8 = e*at <1-e ae = 


i | 
Scboung f& Ts sR, [2 InC5. = fa wns) on | 
Cz 1-672 om. | 


GB) (0) Bren nat be unity 2 (b(n ry Fledy 
i “3 +2 


3 I 2 Ped | 
ef, P| od ig eter eater ty: | 


= Bae" Cary}? = 10% ty, Thee, b= Yow. 
ao 4 + 3 
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\ 5 LiF 2 b 3 | 
3-13) (Continua) (b) £0) SU ocaegy? dy = Flety iy 


| 
3 3 | | 
= (%43)-(%-3) -2<%X%<2 amd gene sleusharce ). 

3h : . ii ¢ . ) 


143 3 
fy (4) = [O bexegP dy = (ate Cary) -3<ycs 
2% | | 31/2 


( amd ger fo oher voluso of y). 
GB) Tost 1: Fy CY) ze o Fae b>o. 


| Taat 22 SP & 0g) by ty =! naguined . Thue, 


| ee. on ue ; 
[Lotmcennag Loi[ze ns 
ef” b(y+=) ay = wee i ciate met 1 so b= 82 
GD «5 (ys in hy i ya =f ae | 
a * lyt <r, | oa 


yi or, 


aves »IMISE 


pr 
a x 


ene fhe andy 


3 a rtng? ty = 10 [un -utn- 9) 


= 2 [uo - ee ye oro 

Fg = S04, (ag) Om = 2 ulgny FEE fap g?9) Ae 

= Bangle? ars a9]; E.(xeo, X20 amnmdk 
: x ayo. Ps 2 

Ce lige oe lage) 2 2S ee Ce: 


FLO) 4, x> 4, Repeat tHe procedures to 
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(Conctimusd ) 


ebtam FC). Fe 0, yeo. Fycy) = 
“ zs z 2 z ! 1 fos 2 
‘ 10 (# gfe Fog” lat z ie a yxo 
oh 


1} ~xf2 (6-48 i 

to | = i 
$00) = ST 4 knyrdysaume fe sae 
\ ie t ume */?, Fy) Sy Org oe = aucyre 


-y 


1 On F 
fe 72 ays pulyre ones 


° 


Ga) tan c4.2- 5) ofr pore mw my i a 


| cable to He suemt g wen. 


2 


Patil = = ae | a ee dy de 
| Ponte of ! x=O0 are : 
: af e0(2 E07) ! 
W | we Se 

By, -Kf2 = 07K? as 
an Chae ee ee ee 


GD By Cy) oy ie UAE 
0.1 U(K7 ACY) + 0.12 U(X-HIACY) + 0.05 U(AIULY $1) + 8.25 KK ~2) CY 17 
0.3 K(% -~ZPKCY-39 + 0.18 K(X ~#) a(y- 3). 
FG) = F pO) = 0.1 UG) + 0.12 U(K-4) + 0-25 U(K-2) 40.0540) 
Soiee ss + O.2U(K 2) = OIF W(X) 40,55 U(X-L) 40,30 UK -%), 


Fy tqy= El" 9) > 0.22 UCY) + 0.30 uly-r) + 0.¥8uly-3). 


10% 


(Continuad.) 
TS 


os 


: ° 4 2 3 % xory 

\ 2 ; 

£ (ty) = 2 far id). g.-—03 ves ba 

v oxdy 1+ (g/3)* 1+ (x72* Ge yt (4 4x7) 

| d amr /2 a297r a3r 
fog2r Lf (z%,~)} - — A fs F(y)o ——. 

| x ax [Ey =] it(eay pane? VOR GS Hye 


Fey (%, 9) 205)? 205)? 
hy OM) Ta a Pace er 


(4x7 (S4+y7) 
aceee 
1 (4 +x 

~ Fe a7 2 - 
Ga f, 7h) ® “a iy (g 582) 
oe - $y, of xs! amd of ¥K<t 
a, 


aswhine. 
T(0-E), o<k<1 anmQ O slrawhne. 


3 
| £ ee, = a7 awry 


»&, OZ hy @g)= aur a 


(b) $OHD = [Pe upg = 


27 
26 
2) 


Fvmilenty , fpogrs Bred eee 


), 


(6) PL Y>1-x} = i ih pardx 


some 
‘ az x3? : x ce. 
el bee bad : ef a ~ 


Bxtex HJ de = Zz BS O4HRT. 
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3-23) GB £0 = $6 tidy = (28 (2)['- -() (2) J4y 


ae 2B), ae 


9) egorane = Se(DE (EB — 
7 ft faye #(2)7J , 0K y< a 


seswhre - 


GD Here P(y,) = (2/15) + (3/5) = 5/15 , P(y,)= Ws, 
| P(x, = (2/15) + (#/15) = 6/5 , P(x,)= (3/15) +(ifis) | 
#G/is) = 15. Frem (4.4- 8): | 


| (Ye gs) = 2 b(x-%,) + B5(% =m) 3 


F.(elyey,)= prelieeg | 
Rapaatiing hx. tit anally ais ned 4 cee) ite 


= es M P(%_, ¥3) 
| Fy (y[X a= Pier 299s? 


| Thue, §, yg lXs 2, )= % Sly y,) + £ $Cg-y2) 


Fy Cyl x= x)= Bea a as BF dye) 


Qn Exon pee 43 a 


-x(ytt) | 
ty, Xe) = ucx) acy) xe | 
| 
&, (y) = uy : | 
(g+* 
) Une (4.4-12) to pt 
~x€ygti> 


Fx] y) = wen acy) % (y+ e 
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G4-3) From Cpnmple Cn ae $ y BI x)= sieyalgl Ze *4. 
| Thuo, P{YS2[x=1} = Je Begin I) dy “f° e4 dy 


= 1-6 = 0.8647. “" 


(Cte) ame (4#,4%-12), Hie i753 Q Me re 
| Problem #.3-15: 


3 inte dp tage 

| £,C4l rs = 12 eS 

iors Pe 

| » 1yi<dPox | 
: §. les) 2 ww x? 
ie ree slerwhere . | 


SS (4-12), cme) and Ye selution te 


i Preble 43-16: 
-ceeDy™ | 


cg) teeoateenpagyte 
e = el - 
F,(elvey) 4,0) (c =yP FH") 


SF CYIX?%) = ed atucn- ved -placgoen' ye out ag 


HEHE) Fiat raed to Hrd! ‘Ro: 
EG f* ae Gry dy = = fey-ne 
| = £6 Lum u cer #93 


(x41) oped aing (c- 48). 
| (a) From (44-13) 


—(y-%ICee7) 
aoe dy [Ula 4Ce-wJ] 


: cy unon 
£$. y OG EX x)= $txen" (ulez- ACH= HI} Cg-TPHCY- Hye 


Frm (3.1 eh. Aly ixex\s | we Wb % Cyl X= x) dy 
el atx) ~uca- ma ‘yyy en F mex +2) 

Dee gle rrr t #8) anh am utinal from 

Deeg ht to gut E[y[xex] = [t+ Jfucw)- - ax #)). 
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(Continued) 


Foe a 7:30 AM. epsenihia xeo amd ELrIXe0] = 
nies Thio nsautt co undependent of Tz. (6) Fou a 
online ot 7:30 A.n. pluo To KET, aR we 
geot_ely ker, J = T+ pl eae ee he 


‘ ec x 
z=f" HED de = (EE te Dung 


For T, orth X = 2/7h. 


= To" (% +3) 
afer] ; 
HEAT) Dagine Bef %< 2h bs pci PUPS oes) 
| Rely Iuexe%,) = PEY S49 NKa.<XE Xp } 


Seer ard 
%, 
¢ [Sy (Fe ag eis ie: Gl F) dx AE 
{7° $000 be ae ye 


Gn dfn ine exami Ps (4.422) + 


a 
fe Fy y (Rig) a 


LP agli ty 
KGHD Papine be Eyc ys y}- 


| PIKE x, YEg NYn< YE yp} 
prere ee 


Fg MISSTEP) = 0, YS Ye 
C] 
oh i £, yl Praude wf 69) ~ Fey (¥ 9a) 
Ft) Rjad Febu-F, Ga) 


Fe ges F* go 
= Fey (% 9b) - Fey 6% Ja) 
Fy, Gp) ~ Fy (ga) : 
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: EGIx even) = 


qu 


g7 gb- 


*G4-B) (Cont ined) 
Tart, | 
| 6, ye Ya 

iy lMylYae VEY IEL S| gyey 
: $y CM, 4) 

| yey ey. 
FeC4n)~ FYa) li 


GHD) Firat, mote thet (44-16) apple 4 Yo, gp, y mek w ane 
chamgel te Xa, *h, * amd’ 45 apact ively . Thue, 
: dbs Fy (4g) de 
: $9 1% <x £ %) = (oe ong. a. 
l i. jis nr O%y) dey dye 
Fo 4 8-b <X€ He0: 
i Tarlt9? oe = fees (DEP) =2 aa = (2)fi- (a), 
° ey ga. 
Sf S600) Aybe » 2E (LHP ay 2g The, 
- ~ - a. a- ? o< ta 
FCgl bexsey fase =I (2 j; ee 
whre 2=tSkm and eae rar ees 
a nvmilar develop ment fe o<xeb queso He game result, 


segiecrsnd {BRIE 49s 
o, shaawhes . 


109 


Hee (4% 916) with Ba 5 to he anh yo ashm cia, 
s a tony = f eerie) {ED (B49 
srs ae ff grovmaye 
= Big: iB) 3 F(2)"} - 


t a 1% 2 
cfg lee PS ypea) e ailis ie cess EE) 3 


2255-4 (8-H + tds) 
6,$62.5 ~ 3, 093 ink 
a —Ya37,COCOC~*"’ “S<*<a 95 
%, Prewhirn . 


~(#- * yfat-p) 
GED (a) £00 9 f” spt) dy [2 apy ty age 


an fra pe 
ester artsy Set ae 
aia fe dy 
| = (x7 ~ px fare) a (y~ px) /2Cl- f a . 


=@ ie eel 


4,4) = & 


Voor 
aie faa we obtain cae : 


\ var 
b) Si ee a 
(b) Simee £00) Fg) = hg @ 8 


# Figy (% 29) 


Io 


(Continued.) 


| X amd Y ane net independent sperpt when p=o. 


| | 

Freom (4.4% -t1) + ieee eyt/ac-P?) 
——e 

| das) ogee Lied ok eee 


t+ le 37 
a I° - = CK py) 2 
—— . 
i Var(i-ph) 


| Not that $C Y= =¥) & a Bouse iam dame'itiy wrth eon. 
Py ad variance (i-e*). 


GS) Teint wad wanginal, lame were re 


| Gawblim 43-6: fx pig) = ucerucyy a ett) | 

| £Gd= ume e**) |Fepeupae ®. | 

| (@) fle y) = fer ODS Fy? 

' ; l - -o 

| = ur uty oe aaa : Te tae 

| acyyag ~9 

i Ae -0y ay 
Fy (g1X*x) = cL 1) Sane utyjae ©. | 

—-an | 
f u(x) ale | 
(b) He Feeley) = 04) amd F(ylxe x)= F, (y), 


wo X amd ¥ ane steht ically indy Deeded | 
GED The raguined probobitity ia fhe vans over 


dhodad fgunrc's anna, iw He ny plow wha YSx, 


til 


G5-#) (Continued) 
yy: 
By inlegnching stripe im te y 
% dined con Piysx} = fe fre yl edd 


U's-co xe-3" 


see de = 8 (mF, (x) dy. 


va fs, cof” 


Xz-9 ad 


ie as ng ae Vi gia 
| PAYSXS= f fs, pits g) dn dy 


one 


=f fC F(a) due - 
Snel Caende fives 


an * 


“SSP Realy 31 Pte ea ay 


GB) (a) few = f° Faye = ie zx"y dy 
= fot, ocnaa, (ond yw seth) 
$40 = fh ie las = 5 yla-yd ,o<ge2 
(amd ger slasher). 
(b) Simen GOA) Fy) = EXE) yg y(%, 4g) thew : 


| 32 (48) 
ry amd Y ann net statiot coll, lap 


2 


GS-0) Fron actuation of Palen #4-6 ECW = boLaea) 
7% 
| wen Ba/ (ut), Also a =f fara = ef” 


= YTD tg -T) 


; (y-7 aly =7,e dye = key -T,) Cg 7" e 


ee ie aad : Cheorty FOF, Cg) HF, C7) a0 x 

| and ¥ ant nat ababiotically independent. 

5-1) From Ke aelution fh Pactlem #.3-1T we howe | 

if 68) Fy Cg = Fg) te | Xan ¥ one iodagendont 
GS-8) Creams Ke givem joint dene ity to factorelte 

ers fom amb being Aencitin,. 
he Xp, 621, 2,3, % are atabioticatly mmtapentant | 


: 3 
AO CODE op CMrsMas By My = IT Mup(- atest) 


{ 


. 2. 
| (b) Fes xg Bes a | %) my fertcalen) 


11 
«ed F_ C% | X2,% 3, %y) =< sep (21% 1)- 


Le S hgtnardy = {ihe (ragiday = kEr+ EEE) 


aa aesa O fer att oer es Somitonky » Fg) = 
Shee" (nk 9/2) dz skfr¢ one), i qe pn 


eer y. Finally £00 Gy) ge E, (x,y) 40 X awh Y one wef 
Atat atic independent . ; 
“4 ie $ ", Pig Pe 
(a) Phacxs+, -1<rss3cf fi me ae, 
= (1-6 FEF ~€') = 0.1936. (b) Pf o<xeoe, -wcys-2} = 
dunce ¥ hao ve veluse ae Kan ue, 
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eves af Tete ay § © Sa Fg AO, 


rt $,.(0) F8) | 

| ! 

w/2 i Hl 

ACER) te) P{O<REI, +<0804)</ f fe O arae 
p20 azo 27 


e tae of the vaniobte chan Pees dterdr: 
P{OCRE1, 05 Ms W/2} = jibe Parenti é *)x 0.0984. 


Ava 
| 
a) Use (4. pag in) oftia fading F@(e. 2 th 
fg! tet oddk ix Ul aan) wife dr 


‘ “Te (6) ~u(e- an)S/an 

u(r) - (32m) crire” 
faCr1@=7) = anlar) cbabldt 
Paco u(r-2mr) J 


ae | 
= ure t7® . 


(c) Apply (4.416), 


Ji 
is acer e'e 


Ye 


0 1@s 17) = | eT ae = utrjore 


a — — = 
The tthe aamt nasal oo im Cb) 

| eceter Roms @ ane actiatty Un bapamndint wo 
Flr Ot amy value) = Ff, a). 
conn (4.6-5). £, (wt) = =f Fg Eurg) dey 


8 : wr Ft [acw-y) - a (ar y-0] dy 
wu w= . 
=f te "ay ai be hay » Theee wnctig nok ans 


ue 


(Continusd) 


qe whem we so. be oireibaie often castec: 


(PS Se hewn (PEO ay = te]. 
| all ; 
acu $, Cw) = 2 fi-e al -2s" on 


ur 


6-#) Oppty (4. 6-5). fw =f (y) F, Cur ~y) dy 
“f° [0.4 6-5) +0.58€y~ 6) #011 8¢g-7)Jfo.1 6lur-y-1) 
+0. he 2) + 0. 4Sur-y-3) 4 0.35(ur-y4 -#)}dy. 


| Cock intignal fo of th er I S'Slg- yp db g- x dy 
what yp amd % ane numbers and K Lo Oo ms faut. 


Sam pastare cotmeide rnty whew wee ty, and He 
Wtag nal squats k SCur-yp-m). Hever, 


us 


6-4) (Contimusd) 


£ (ur) = 0.04 SCur-6) + sa hesciadete + 0.16 Sur #) 
| + 0,12 S(ur-9) + 0,05 S(ur-7) 40,108 (ur- 2) 
1 i 
+ 0.20 Fur 9) + 0.15 S(w-10) + 0.018 Cur) 


+ 0,02 § (ur- D+ oe bur- 10) +0.03§ (wr-H) 


i i 
Fur) = 00% 5 (ur- 6) +0.13 S(ur-7) + 0.298 (ur 8) 
+0, 3% SCur-9) +0. 19 Scur-10) +0,03 SCur-u). 


o of 3 5 | 7 q Wow: 


® 6-5.) Hoe £000 = 5 [u(x)- UCx- 5d] 
fy) = oH 5(y-5) + 0.58Cy- 6) + 0,1 8€y-7).| 
kee i 


Fy fw) =f" #,Cy) # (w= y) dy = 
<0 


Sf [0.4 5¢y-5> +0.56(y-6) 40.15(y-)] 
—_-e | i 


Flulw-y)-a(ury-5)J dy = 

uw | : 
ral [0.+84-5) +0,55(y~6) 40.15 (y- J a y 
sas bof 


1 ues | 
; era (0.¥5(4-5) + 0.5 5(g-6) 49-1 8(y-7)] dy - 
0 i 


6 


G6-S) (Continutd) 


: % o< 5 Fy Cw) =o, Wf ssurcre oly Ha forot | 
_ atig nok to wma. |For 1oSur Lots a sat | 
| One, ee By com bemaing eaate : 

Fiera 0 | ur<o 


a2 16 #u(ueg)+o, 5u(ur-6) +0, (Ulur-W), OS wen 
i 
= f[o.tu(urs) +6, SuCur-6)+ 0.1 uCur-7) 


~0. $x (u10)—0, 3 Oat: (acer-712)], 10S w, 


God) Hew f, ta) = an een 0.2 (4-2) + 0.4 5¢%~3) 
46.38(X- #) 
Ff, Cy = bucye Pe 
Thus, $,(w) =f" atv fy copy bf uly) e era scur 
~y-t) 40.2 Slur-y- 2) + 0.45¢w-y-3) 40.35 (ur-y-#) Jy | j 


(we) -b (ur 
§ tw) = bferuce-n ey” + 0.2u(ur-2)e galas 


ur-3 ~b Cur-%) 
+0. +uwrsye” porulwe#ye } 


HT 


(Continued ) 


f (ur) 


w 


O487 0.479 


0.007 0.01F 


Dafine W, =X, + Xe | Them fy (wid = fF, 


co ' | 
Ct Fy (win 0) doe = J gal tee tera] Latin) ~ ulus, 


* 


7 ead J ax. 


2 i 
= W/o, | o<w, eo 
br 
= (2a-w)/e, as s2a 


Hug 


eacs ; | 2a <u 
| Mapt, At Yaw, + xs. Pf h PL G-O oe 


i a i ¥ le | 


| 7 wie Ya, aa-% 
at Dt SS oak 


| 

o is 2a x | 

i ! | 
| + eo % | 


: i | 
Fy. (wae, yo | 


fips [PS dx = yYae’, o<yc¢a | 
| 


< a 3| io aut -30% 
Fy) ae +f Be5® ap = 72Y +6ay o 


| a 2a 
2a f _ fore ae gs 2a 
= (2a-%) = ~3a) 
acd f or rag pe sean 2a<y so 3a 


g-* 28 


Fy Cy =0, ga<y.| 


ug 


6-8) wek~r, FiCw)s Piws ws an 4 
: J uty 
i= f f F VP EOD dy bys feof” "EC he iy 


Gee ee er ye xe-0 
is ico a Bae? fs, WF ard The toa 
‘ eqvatetion intignat o 
Gee) rives- ae sf rece ir) oh ya 

2950 2 ra ¥° 

Thi wlignat sarily sda es Be ncaa 
Prive? ~ 2H asxl y Lpi+se* ]= 0.7030. (6) ppv se eel 
si-te Lage = 0.9232 ly a aimiter The 


| anconmpere 
perenne peceetely ca langy becouse 115942} had ttn. 
oO _Stur- 
Ge) &, Cur) = fe we PE Cg dy = Sire i errr 
28 dy = ros af ale ice rae ur >0 


oo 
fu of a ae (ue pae ae ag 


= uw 
wate eas = auwuwe””. £ Cur) 


X, tXatXy 


or>0 _acur-¥) 
7 FHP E PIA = [es ? atre Sar 


oe 3 2 <a 

Pel) ee A ey ony lm? =f 500-4) 

‘ wro . - ~ 

Oey nt ft! 4F = <; 0 NOP) gt OF gy 

acerca Ceeaty , Ha form of Ke 

a3 

devaily of he pum co He se penmtial ucwe ~ 

meotipiad by a yacter that hao He form 
w wat 


+ £, (a) = se CHD 6 Cur) de SB met SE cor dy 


a Pate w) dye. Te taazee: or tEca, and 


— =a 


Ge agape ee art (W/2) Sa, or area-(m/e): 


wre (7/2) 2 

rx 2 _Z, 

5 wow = ae x co X= wy de = 314 a) tw], ur<a-Z 
wre (i /2) 


Fou ure+cr/2jy>a who we E<a : 


xe coo (ur) Aye = Z frac (arm) + (at-2) sun (aur) 


a-(TA)< we at(r/r), By meas Keen | 


3 a 
F (wy s—s 
w , 
HO" ty. (1/2) 


+[(F-w)-2J}, 
“<"tte canes awh aired Fa ag mati ~~ we FOr 


; a (F4) as | , uri ca-Z 
were f(F-«) 2 +20 ceo(anur) + (0-2) sua(a-w)f, a-Eciwicard 


oO, att <twt- 


God) Few) = [Fc Swng dy = [Pg aCg-9 & HOY Ea crg-n 


= (ure4~1)/2 a eile ~ (wr #2 
2 e f9 by > tucw-wfe -e J 


Goi) £0 = SP S008, (wr-909 dye = 
Brackstad hes es nengere a, ~~ Wron+) >O an sor 
x-wree 1 <0, They, Her an two cases tat depend on fie 
waka of uy, 

For oti s2 @ursi): 


Bf P[alornee - ~A(wr x=) de 


fat 


(Continusd.) 


wre ot 
w) = 2 ox?) de = L(t 
FO) = Ze {i yan = gh (usw), wr Si. 


Fou aura! (Cov wr or) amd we -1 $2 (or ww S35)? 

yc = 2" (4-x7) dy eb frser eho}, (<u $3, 
Facause X amb ¥ hawt aymmel aie daneiticn , Fur (ur) with be 
Aywmituic anh euly wr? need be anmly godt. T hase, 


pla), o<{url <1 

= 4 i 3 
Fy Cored fiw nesting Cer) }» 1 <tw yf £3 
0 alaww how . 


Crt) Faem (46-5) with cu 3/2: 

oni = fe Fmt )ecurapy mct(SoF ) a5. ! 
“Fre ae sate 4 pala Gn camels ace fhe 
| Gadi #o Dee sla ebaes Fo os ure 2a! 
Fant ey”, B(w-$p ay = e?- 30(2 £)+9(2)-(EI 

wee 
Fe H-2RE USO we vee fe pet Kat £ hans hae sven 
4 so §, for) B-[12 136) 4202) o(2 x]. Nap, 

6,” els akan = 30/5, % 50, 20 He gaussian 


Apprey vmolion ry) Fw fs snp [~/acee/s)\” 


| 
| 
| 
| 
i 
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~20. =a 0 - bo 
HEED) Fares one 04 i aati Po 
eaten) “rect (E ) mact( 228 ) 00 (F ) cao (07 -FIAF 
| #o =Pewer Fou o<wewr: f+ ners 
ane ” 

gf eed vewcur FI) 4E = pLer-w enters er 
1 wre 
| v8 Fuom seotm arymonstry pete SS ¢ lorem) 
Pica ood oat ~1gur So. Yext, X= 0 and 


gs 


ff Fama de = (% +2). The  aeescs opprari- 
nee & ae (w= fi) fro Shae Ss 9). 


-ir Pr) - r 
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Pere ~ H { 
= X,+X, + Xy = <t + 6 +168 = 1% 
2 | 


Thu, = (AL) ZERIT (x = .4)'/8.6 
oes. cia aa ees ye Soe sr, 
V2% (4,3) 8.67 


* G14) 1-4) (4) F, (ur) = EDS, (wrHx)de = fz _ EE aC wrn0 ~ uh (ure goal] de 


Fou of ur<a: 


we 3 
fw) ek, XCw-% dy or”) okur<a 
| Fa asureaa: 
| F cw) = Fe ene es salse(e-F ~ (wr -aFCaraza)}, asur<ga 
| Thue , 
! 3 (2)". oem 
: ; 
uo" 9 SAo(E)-a-[(2)-J[Feyy}, 1s Fee 
a, thaws hire 
(b) Kp = f° 28 ae = 2a/3 , Fs [28a = a/2, Os xt i," 


= (0°72) ~ ~ Gap = a/g, W zak; > 4a/3, OF 22%. 2 a'79. 


Corres iam agpronimatron : £ (or) = WE ow 
w har(ey 
o 3 
a. §, (wr) = [-(z = ; ‘t)- «2) 


(€) Photo of BFY(W), quem by (1), and a FCW), 4 ule lay (2), ane ; 
phon laleur, 
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CE) (8 Few =f FH, 
= © 


Fa os wea: 


at Wied rby 
Bo = BE earn gp Otay 


1& 


a 
(wy ddy 2 be FZ cureg)[awrny)- a(ar-g aby 
e 


z 
a 


For a sur < 0; 
gto) 2 2b carey ye rtay = 26 Gt ety}, acursce 
Thus 
“(ego ey, os 1 
as a) a a 
6 else hare 


& GI) (Continued) (b) From He solrtiow to Prob, #.1-W, X = 20/3, 
a? = a/1e. From (F-#7) avd (£-¥8), Fo /b and os Yb? , 


Thun, We xeP 2 2%44 Bo ee ee 
’ HP SBR ee Wythe te, FTE aod 


F cw) = : Lyeps- (2-G+a)) 
“/arlig *axe) 2 (ia *axe ) 


Hep appneneins co dearly lettin (frum plete letour ) ao ab c banger. 


at Ee = 


126 


(ED) From (5.1-1): Loy] = =f foxy Fey ip dry 


A 


|e{ c° EP dn dy = lee. 


yr0 x20 lg 


- My M2 y 93 
EE ya conde te Pie ce Mika | 
aN 3"? ty dy, do, deg Ay, 
abed 


+} 


ant pmt! ot! a" 


u 


Ng | 
ED tend ey ri 
_— YO EL go] = fy scree de dy 
| = | to 0 

Oo x | | ¢ | 


-f f ieee *aety 


Cate tH (nei (ny a abcd” 


F 2 errs 
C : 


-¥x-y 


* be ty 


-2 , 
"ae 45 3, #86. 


ow . Fy yz 
ao (B.t-1)! eet ae =f ipa Bea 


2x48 & ~2y® “494 


-4 
16e OT gy tel 


=16e 
pong 


4 


dx! e 


© 2 (y 41)" #a( +, 
Hera [ert 4 ay. 
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43 


Gi (Combined) det 


a(xti) AE=ady im te 


| first inti nat eo writ | eee 


16e Yd Pier e"[f gt? , ]- | 


eae ert te rhtam 


een” % ae gre "erty" = a7e "he ona} 0.713, 


! 
| 
a> 
i | 


(a) oD) Pere = K+3X,+4%, = 3418-85 13. | 


BY ELK HL Xs]= KR. ky from the fact He x,, 


Xy avd Ky ome ae A Ga Thus, E [X,X,X, J =-36, 


| (C) E[-2x,x,-3x,x, 4K aM Je ~2 XX, -3 KG 


+4 X2Xy = -2%,X, -3%, Xa +4, X, = -36 +18 


~43 = - 66. (d) ELK, +x, +X] 2%, +%4% = 7. | 


&®D Pua vere ae n -f fot ire erty is 


Seat” 


Roi j 
2 i en a war 
*f Fes Varo *) ay fe ad 


+00 Varo? a a 


Both dll gms on He om fom. Th 


Pcie eae aad canine aa tal 
| Basson danoity . The frct foctre anual 07 


| brennan Hay ane ansmd mounts fa Banstiow 


Thue Elgtx,vJ = eLt+rU]= ac. 
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Gi) Hara Koa, Fa 4, Ree E(x?J=g, v*rely?J= 25. 
(a) ETW] se, 3x-yJ = 3X F26-4%=2. 
(b) E[w* Jz e[(3x-¥)*] = e[ 9x" -6xy tr7ys 9x 
-6kY¥ +7? = 9(8)-6% F + a5 = 97 -6(2)4= 49, | 


(ce) vs B[(o- )*] = s{w awe +0272 wi-w? 


= 49-4 = #5. | | 
| 
Gi) Wee Kes Yea, Gee, oY y Prey = o- # 
(a) Me ibiea seta mae a-l+4%e 3 


| ay +x -2¥)7J 
ae (X-%) +2 (v-¥)}* Mt ORF ~ 4 (XR M-F) 

; rer = txy | 

i t4(r-T)? = % P-4 C440 . But Per? ee | 


= 0.4, ae C= OT = 0.8 and 
| 

T= 4-408) +4 = 4.8. Meyt, ote Ellw-w)y 
= Elf(x-¥) #3 (y-Foy*] = w+ 6c, y to = 17,8. 
(c) R= Elvw] = ef (-x 42068303 = -X?-X¥ +674 
= _potes? j- Ray + 6L et +F77*J a -[#ti} -[C,, 
tXF JT +6Li+4+y = -5- [0.8 +24 +6(5) = 22,2. 
(da) Pow = Cy /H, %, = (Ry 7 VW) /o, my 


= (22.2- 21) /feaney = 0.1298. 
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Pre Re iat ; 
| (0) Now ¥ =éLy3 oul , V-F}= alx-#) 
os efCr- FJ = are [0-87] = ota? 
Flap. | 
Thus , pe ELO-%0.(x-2)1/0,5, 2a Of / to, 
= a 0;*/ial of = afiaj zig ir 


| oh ea 


|) ¢, yo ELK MY-F)] = E[(x-%)a¢x- X)J= an,” 


ace Sumce € [fk + cy -F)FJz0 ae amy mat 


ambien k eepank te gat eLatex- -x)? + 
2K (K-X )Cy-F) +C¥- 7! = a7 o, 74 2am, +o, *>o. | 
To \Umamw naming abot this gyiatnatie from in, 


|: a cat we Reet amy reek gyran . Thus , fe | 


dis eniminant mast be: [nag ton ov gpar te | 

foree alt perte fo be mag inany Ce eee 

That ic , we pogpaian | (apt,)® ee 220 a6 
au <ton Wal <1. 


0° 0,7 PK OY | 
i | 
B ut o RV KL, and uy = Vor Ao ipl= = tAal 


er a 
Dime fy y= Ko ucgr ie appl 4 Ce +y I]: 


Frm (S.1- 5) Nhe poerines orden, era ‘arr 
“4 iat Nee 
= xtee* dxdy s16{xte *Se(e “44 
so dy ae fete info Ay 
= 1/8 prem (C-45) and (0-47). 
{30 


Se ie te 
-} 
af [ye as as: 


af iz xy Ibe “a-* “be dy = Vio from una of (¢-46). 
Fou contnal Naan mikes p~ meano, 
mink =f" f x16e © “dda dy = /y t™ (¢-4¥5) 


o 'o 
and (C-#6). mer of (ye Fay dy = Vp, 
Thue ied 


Pag? % = °F TE 

Poot % * 27 tere 

Pu ® Ry v7 ®? LC pom (5.1-1)J = m,,-™%,. Mo, 
“e-h= 


3 Zz 
Gi-id) (a) oJ jee dx dy = x = 0.36- 
a Sf RGAE andy = 122 5.16. 
m, =f? f xara de dy = . = 0.6. 


“3-1 

Cb) Os mg (Img), a Mn ~ CMe,” 
2 eC gFtD dy da = 

my off Eee dx dy = or ar rah 
Oe M20 
(c) Use (51-17)? Py = E[O-KIY-F))/ 0,0, = xy /65 5 
[Ryy ~X 7] /5,.0, = [m,-.",)/[m,_,m,, = 0-440. 
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= 0.36, <* = Mi, =5.16. 


Er mean ff Pose ts 


dy = é. 


nwt {Segal indy 


math fz eae ae ag ets 


2 es 


2 
“ff ‘FH dy dy =0. 


J ae 
pesmi see 


— From (43-2) £ Fy 2 Fe 


| (0) Uae (5.1-5). mae LIF x" gy’ EE PK, 45) | 


G20 320 


ne Es 


» 8(x-m; ECy-gsddx dy = a Evens ysd¥2 y;* 
tr 
0) Use (S.1-10). p Weide kta 


| 00 | 
a E Plu; 45) bl- *5(9-43? dx dy | 


utr jer 
k 


| Nn 
(2 ZF pee, ysa- 8) Ieas-72"- | 


b= 3Fe 


ED («9 Une (5.176). nyheter =i ae vay & cord 
dy Ay = 0.15(-1)(0) + 0. 1(on(ed +0.1(0)(2) + a,#(1)(-2) 
| 40.2 (101) + 0.05 (1)(3) = - 0.45. 

(b) From (5.1~-14) Cyy = ELURICY- FI =R,-*7, 


Fort fond © amd ¥ from CF.I- 5). 


X = O15 (-1) +04 (0) 40.100) + 0.461) +0,.a01) + 0.0801) 
= 0.5, 
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GA-15) (Con timuset ) F = 0.15 (0) + 0-1 (0) + 0.1 (2) + 0.4(-2) 

| +02 2) + 0.05(3) = -0-45, | 
Thus, Cyy = 0.45 - oes) = -0.3245, 
! () p= nn (GS ‘ Lire ; avd a | 
| Xt = 015 C1)" e008 (0)" etal + O.F(1) #0.2(') 40,05 (1) 
= 0,80, | . | 


= 2! 
Y? = 0.15 (0) +0. 1(0)" conte pert 2)'+ 0,2(0 "40.05 (3); 


= 2.65, 

ws x? -(X = 0,8- (0.5) = = 0.55 

So ae fs as)" = 2.5875. | 
0.325 


a -p272. | 
| v" fags (a.5875) 55 (2.5875) | | | 
(A) Cl #0 a0 X arbi y ae not uncovutalid, 
R. al ao X and Y lone not orthogonal. 
[Sry £ we grdady 


From (51-6) Rey 
foe ne % | 


0.4 (ek) (2) 40.3 (KH2) 0-1 (KK) £0.2(0) 


a 


= Okt - 0.2% 40.2 ,| Now foun ecasinotina | 
, AR, Sd = 0. 2K-0.2=0 whw x21. To 
chuck. thet a rimimum dete OO eg rad 
must le peative APR, [da = 0.250. at oe 
| Ryy= 01-02 +0.2 = Olt, X awh Y ane wot 
ovthey enat Aecouce Ray # 0. 
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: —_ — 

GIF) ae (5.1-14). G, | rr BP. We finat pine 
X, F omd Rey: From (5.1- 3) 3 i =m > 0.3(8) 40.5 (-4) 

| F4-2(-2) = ~0.2K -0.4) | Yom, = 0.3(a)+05( 4) 

(402 (-A7 = 0.9 +N, Rem, = 03(KMK) + 

! | 


0.8 (- 04) + 0.2 (-2)(-2) = hae 72a 40.3. 


Theo , Ce 0.3% °- 2% 40.8 — (-0.24-9,4)(0-3K 1-6) 
= OBL = 156K +1 


d oxy a | 56 we 
Fyre TAK -156 = 0 when Ke ee we 217. 
deoxy - of . ss 
| =T = 0.7270 po « 2017 te ao Mew. 
| LS6 ose i 
c = 6.36 156 +1, =-6,25, 
| “x7 (mim) 0 36a tot 
X arb Y we not rea becouse C #0.) 
| ee 
| 


GiB) (a) Rey nde xy EAD eey “LL St deay 


= 8/3. E[x]= aoe Rhaedy = #/3, €&Lr]= 


| 
Bek EG dedy = 2. Thus RANE Ryy= 8/3 = 


ELIELY] = 2 (4/3) = 8/3 we howe X and 
umcervreletid po (St-7), | 
(6) From mangimet dame itisg £ (x) = “f° Ea dget, | 
(OeKeR anh Liye [AB dy 2 24, ony e3, wt 
have FOF Cg) = %Y/4, 0<*<2 amd Oc yes (and 
ppbcbatais bast) Thue, £ y(#y =F. FG) 
anh X awh Y ae Se imelep wnckernt. 
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Gi-18) (0) Une (5.1-5). ™, otELS ff x2 (440.59) ead 


= 57/43 21.926. m =ELY} fag trong tedy 


Oo; 


= 321/172 & 1.866. wr wei S[rg 2 (x 40.54)" dx dy 
= 432/415 = 2.009, m, Ely J Sf “GZ oro spidady 


= 988/25 % 4.130. m, eles hate xy (x40. Sy) doe 


=4#iI7/I72 = a.4a4. 


| 

| 

| (b) Freewe (51-14) ¢, Ryy ~ ELKJELYI = ™,.- 9p, 
ta HIT 57321 Bhi a0 ee. 

| 72. 95 iz C3)" + sis 


(DK amd ¥ ane wet umcenstated beeaust 6, yt. 


Ry = ELYWI = wid exsee o E[ xt oY] 
= E[X*] -ateLy*] = 0 d a= ELX*I/ELY*] | 
lal=fm,o/™, - The aign ef a ia umimpatant, 
GAD) v amd w ane Minsan tramofomad tne of 
Bausscom, nawdom variables X awh Y 26 thang ane 
otan Poussin dum (5.5- is). Thue, Vv amd W 
(ane indapemdantt iy umemrsbatid Suen Ve x+a¥ 
Wex-a¥, thn Owe ELW-V Mw-W J] = ELfxtar 
~¥-aF JE x-ay-K +07 3] = Elf (x-¥) +acy-F)} 
OCR) 0 (r-PIJ = ELG-K) 8-7 Jog 


=o 4 at= Gif”. 
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#Gi-2) (#) ELYI=E[K,-2%, 43x, J = K-28, +3%, 
' = 1-2(-3) 430.5) = it. 5 (bo Goon ee. 
| = ELK -%,) -2(x,-%, 7743 a XP] = ef-s 


FBR) #9 (%5- Ky)” ~ 8X %HX,-K ) 46K -K Mtg %) 


| 12067 Xx3-%)] = %, "495. 90,5 ~ Hyp H6 Sa. | 
IRL é Bat Cig. 4? for ets becauae x, a*2y 


tnd By ane anemia The, ar ee | 


+75" = ELx*]-(%,)* +¥e[K, 23 - “ey +TE[r, ; | 
| =9 (55) = 2.5 -W4 #(u) - 4 (-3) + 9(3.5)-901-5)" | 
| = 20.75, | | 


Gi-2B) (a) E[w]= % = e[(axsar)] = Efarx*+ caxy 
/+4y*jea *ere?y +628 Rey +UELY7 I. Since 
|X amd ¥ ant sane maa, variohee ELx*} = 0° | 
zl zi 

= and Efy*] = vy aif a hihe Ryy * PR, | 
| m-O.5 (a)(#) = -#, Thee, Wt 4a7-2¢a tiny, | 
| By dijprumtiation of Wi dW/da= ga - ae 25 ; 
| hen Q=3. (Thin fo a minima becaues 
| a*wW/da?= ¢ >o.) (b) We = 4(3)-24(3) +144 | 

| 


= 108. 
\Gi-2® Elgtx,ny =(~ £ nae? flog) doe dy 
| rion 
leq o(* Ta etre Sf ore « 
eer ys-fpioxt We 
2. 22 


res Fam Pactlerm te -B we howe 
(2 (acnarg Sy 19) dy 


| gist, Y){ yet TE yy 
y= eh 4, io 1) de dy 


fat a sy Oy, Yer y tay whre 
ners te) hie io CATAL A ZION 
| £fgo.r9] v= 9} < fim ~ bs 
sane fe ies 


Lom te qe grk, ys aay C 4599 E fhe? He 
= pci Relat s, A dit SR Se 

ws Ad F. lo? Ray Fy v9) 
= {~ wed MPF Ig) de from Ct 12d. 


Gi-20) (ay p= oxy a7 sical sl dleaaaed 


(ce) m= x2 so tk ee tie 7 

i ua oE 2 -2 : 

| Mog te ely +P ade 253 

\ 2 =—- o@ : kof ~— 

: os = eZitzet., = -7*, 2 
Greta) a2 x S-3tE° HF?r ¥*. 4 
1 ogee St xy --— pL zt(2-2+ 
& 5 Ry E XY Eee = ave 1227 mB 
| ps = ~/ave 4 — 

| p= /gey = NF 2 aI ws 

' OPVuST 72) 2V33 

—— Gt ener Me or ines 
(X43) + 2x 43 = B4AK + KE 4 OXY +977 == + 


6(g)e+z) +92 +2(3) +3 = 98-V3. 
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(Gi-28) (4) RYE 7 = Ife. Ry, = E[x(x-arti)] = xe 
| -ak¥ex 2 4~ 2(0.78)4+0.75 = Bas, (c)R = 


E[v(x-aren] = 9X -2 7% +7 = 0.75 -2(5) 41, = -8.25. 
(4D CR, ON SKE RORY 20. Leas 
| ieee aeRO babe Cuy 
(GED) G.1-29) Becance of dependence pt, aioe PCr-F I?) 


= ELOM-RP JEL -FP 3 EGG $2 = dre Mer - Ylow- 


on 32 z 

—6/m, = ~6/2 = -3, 42,2 Gf = xt -K em, - mF 
rad _ 2. cee? to pense 
pe Ut weso, Pos eos mF = Mg. — Mg FR on; 


23. Thue, Paa® 10(3) = 30 


Gdn [frye yee 

: ty BLE U : 

=S'g" (gtd dy f, x Rea “eat lneas | 

i 2 Shee 

ake 2)Ckenine2) 

2D Foe Proll 5.1-30's politiem X= 32/3 avd 
incase Pak = f as BD Cy Fa (ytd) dey 

af (1g ede (cg NG By The to 


got 


: 
an45 +¢-2)" "7 ind Cook +109) -(-13) (36k+85) ; 
A nk = 


(n41)(n4+2) ag t* (her) (R+2) 
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G39) m= &[x] = af § ‘x%, ee = 0.10) +0.02 a) +0.05¢o} 
4 0.AS(2) + 0.3(2) 40.18(K) = 2.30. Bate " Ok eg) bey 
s ELV] = 0.1¢0) + 0.12(o} 0.050 £0.25 (4) + 0.309) + OF (3) = 1-74, 
m = &[xr}= i ig ati, Ade dys 0.1(0)0 40,1240 +0.0560)1 


ut 
£005 (208 Be uesyescos = 4.46. m= E[x?J = 010%) 


St astt (#2) +£0.08 (0°) £0.28 (2°) 40.32%) F0.1R() = 7,00, 


7 ELy2J= 0-107) 4.0,12(07) + 0.0507) 40.25 C17) + 0-303") + 


0.19 (3°) = 462. X anh Yare nit ortteenol , aimee Rey #0. 
Xam Y ane net uncerelalid » nee Ry FR Ks m, My, + 


2 a 4 
G = x a q-He 5, Ps USK FD 2 HUSK EZ 2-18 (-2I42 


= S. iceman ai 6X HF $(a)- e(-ay+e = SEF. 
Os yt- 72s Fas = £. ee rare 
oe alana 


Gi-ab) w= dxdy = 2% pect, he ix-3y 2 -¥-3F 23, 


We = (ax FHyt = ORE 4a ETE = ECE EERIE EH, UF = 


NAB )e EME + GRP AQ PE 22 + 62) +9 CH) =.26,- Ry = 
(ax+¥ K-37) = -2X% -Y XY -3y*% = -2, O22 xt ~-¥% 2 2-0 22, 


tL OF 2 - wes es 2a-u tf 5 oxr 2x7 
Grad) OF = KE - RF e H-eF, alk oa ae Ryy RE EP 
¢ Ws 3xt42F 


sYos Cyy 2 OH-RMT-P) = OBEY) = 0, 
Ruy = WY = 3xty tayt eT = 3(a(-Z) +2(G)+ Cg) =~. 
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= 0, 


uncovlated . 


fi: Decne 20, £[x}= Ji Sih el aga tad 


Summtortey , é[v] =o. Thao, Ryy =o 40 Kandy rv 
Susee EX) amd ELL} ane ger, Hew Pe 0 also, 


Gi-3e) pated (a yf, apaedy = if keener: 


=k 


Gi3% E[(ax- -y)2l=20 2a -2axy #¥2 20. To be nom- 
nag olive the discriminant of the quadestic vin the 


vaniabia a must be negative on ae. Thee, (- 27)" 
~# (KEY?) SO nected ang, Thur, (XY) <xtyter 


fe(xr]'¢ ECDECY*). 
Gisd) (xavyt 2 xt 478 + 2xY, (fa [fF )'2 + 
+2faly. Combining Huse two reaults : (x+r)® 
= (fm [FY 2 [x [Fe + URY. Now ure He coaime 
ty in Hw Laat tom (xen) < (pale) 


magualily 
-2fa fr aafedy or | (x41)? <fxt +/¥?. 


1 age yada dy 


ea ielac dn dy =f fice 


lavfeOr aie of i "iy =o /6 (E55) 
es e ——-- = - —w 


#63: (5.2-2). g,,(0 >) =f [% pH) | 


(4-5 &, 4-585) 


0 


+o 


#G2-2) Faem (9.2-7) ae (@, 77) Oy) 


i $O,%, 2° FiO My 
| i | ye x, (E577 My de da,---dxy. 


But for indipandint pomdom voniahto 
f ay (Boo, %, d= Fy HI fy Au? 


| ay Xy : | 
| ae ad Bind at 9 
| $y OX, (2, Pade Tt J femre a 
| 
ics ‘“ | 


ELD [By i (ss | 


Kye 


Sad im p*) | 
| Fy d=f f & Ge é andy 
| So -@ A oo fr pe 
| i 


tet +4 4, | 


i Me at ses sl a 
Lae “2 wy 
D afime to be Ty 

dt §= y/sy ,d = dy/oy, 


1%] 


ye ear! 


| | - 
| Ty f cnr] sas a ha FJ 7" 


mga lF 250-199 Ty + IFS 


«fe i 


ed i 
ie 
LT »p SY 6 1,4 agate te a 
aye f acre 74%), = a hun o nol (¢-5/)} 


(1- PG, 0, 40 4/05, ar" 


| 9/4 i Os 
| aga TT mr e OPT 


Ey, 1,2) amd atl Fr x/o, ,ae=dx/a: | 
- EOP @, ree E43 ( peng + 0,5) F 
'é@ at 
Var 20 
= £[%"00," + 2 pO yO, Oe + 4° 
=é ‘ oft. 
uaa (¢e-$1) Bao “| 
G25) &,, 0, @23= oa if ty pope we +5 Te Day 


i 0 j@, M5 @, 

af mol E mete eran OF ay 
| wh. = Whe-% : 3 

|" ay ener aa 2 iy dy 


Ey, y 62%) = e€ 


2 Wy- 
Fa dike jl@tn* = S6@FIDY 
2 A f - 


5m, (VE RK™ Sandy 
e € 


~Mf/a-% ay} = 
There integ nolo ann readily naduad to stain 
1%2 


SS || 
E, 6,2) = eo (1g 0/2) Sa[tw,-%, 7/2]. 
ce ioe 2 2 
B coy) = By (0,0 = Sale,7/2] 
eon Ceo, w/z) 


i 3) = 60,0,» Slo" /) w, 
Zz, 2 Eyy He cc ree Sal(w27/2z) 


HERG) Fish, difpumbate to obtain 
i az - t ‘gow 

| eimai one) 
| as 7 ' [ 

| Se. pate 

| 8@q C1-520,)" (1-320, are + ESTO 


| az i [eee oN (wad 
ae J 


i 00,2 Cra g2%, v7e 520, yore? +2 
| 
Py 3 =u (WV 42) | 
\ z= 
1 POY Cro 520,” * LO 52% oe 
| er Ss 3 _2eE] | 
aym = (- N WED st —~ | 
| (a me ¢ Noe L = ¢ 5 Mae OI SH Jeyeo 
Q,eo ~ =o 
i 2: 12 ate 
\ = NCNH2), Ry Fy = OG? | = 
| | 8@,d@, 14,50 
2° 
[ in 3) If aw 5) 3 opal 
-3 (72) 7 ona ote * 
(1 -520,7 G-320,) wee 
ag ze : é ¢ i 
(b)™° -3 SS Jerse = N a Met Mor N, (eo) ps 4k 
Gad 0. gr : Xr, 
i o 
a Rye % KX. = MMe _ ia a 


Car Tr 
Y mM, wet Ven 


* 62-1» B, ere 2) =f. ie if fae 50g ay « 
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wtem mse noo j 
3, 502 
8(4-Jn) €” yay where PG) Tasncniey, 
| wi5NeA 5 A ome,b ! 
| Thate , B, M5 5,2 e 


nso | (M+1) mee 
5MO,b/2 +5N0,d/2 


GET (Ordinal) f° {3 a LS remo) Ste %mn) 


Sim[(MtN4,b/23 sino tr we, 4/2] 
ee 
(MANIC 4D Sin (3, b/2) Bim (4924/2) 


wher (¢-60) hao been uced. 
as ; 
CEB) From Pnotlom 32-3) By cor= sph (Oo — 3. 
: Faem Problem SRB with @ew,2---a, © @ 
| Ee ee *) arr teen] 7 Ec 
GE, by )(e’ set) mi ie z a x 
Ey Sours which ia He charactr- 
ate frrtion iw Poison narkom veritable 
with muan anf venrianee b. 
+ GB) From (52-7) with 20, all i, amd xed x; 
Ere e fee” "Is Bo) 
Fraem baeblem $-as: 
N N je w 38 
peonhevrr2) «TT By 60) = TT exp [b; ("= 1)] = ap [(Z biNe" -0] 


— 
when (F-2/) © used. On = asia Haan hos Ap prsestone, 
B,Co = syp[b (2-1) J 7) 
where 
N 
be = b; (2) 


1+ 


& GRD) (Continued) Sree (0 2 Ke charactsristic Janshew af a 
: AS a Sector a Re ae amd ihe man 
& g wen. bey (@. : 
+ Gata) From isis! secs 1 with ase amd b aptaced luy Ya + 
By, = 5a" f 
Faem (5.2- DON DE, ahi, and XE SK: 
ae Cee = efe’ roe er = tf? 2*4- FEO, C) oS 
Faewm Prebtem 52-2: 
| Tas: maateh eo: Hx PWaneatancilcs ee a oe Tee 
variate [ase (F-40) -(F-4#)} 20 X  Ellamg ; te moan amd 
| Vanlomee ane: EIXJ 2 N/a = Wb, op? = w/a? = Ww. 
x Gem) G.2-11) Frem (F-39) with NEL: : &, (@) = fur-32e)?, Fram (5.2-7) 
with wW,2a, alti, ank X= En: 


te . 
Ex; jax ee 
g,,.. tyr 0) = &fe fiat Je ele e’ ]= fy ©). 3 @ 
Fram Paebtow $.2-2: 
a0) o ~ Mp yn + et 
By on ys se gy £00) aie leyea? = (sat : a 


On agysaliong (1) am (2) ,and jako tag teg thet (2) wo te chanacin- 
atic ae ear nandew variable with wv daquce 
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i | 
Cae %,7 3 wy el 4, pr-/e ? pre ‘ft6, 
z P= Is/16. 


| (@) From (5.3-1): | ty z 
| cain J 
| Fp pg = | 


amietane © 


fect a 
| a 
we -%sm(8) +y co(@) | 
a | 


R= 4 €00(8)- vr sim( 8) = 7, (uy) 


yr sm (8) + cen (8) = Ty (42) 


= [en *(e) + sim?(8)| =] 


From ($.3-11): @=L tem! [ERE] = 3 ta mee 


-772]/ 2 
Lg ,F=9, 


= coo(@) -$m(e) 
Sim(@) c0(6) 


Zte'[vs} = 1/6. 
Ws, dering to een tte (5-3-1) waimg (5.4- ~6).! 
Quamtit too used one: C00(8)= V5/2, sw (8)= '/2, 
ns pa aires *(e) -2Uu te0) 5m (0) 
ct 
| yrs 4 +Zu* + Z ay, xyes ue (8) 500 (0) 
~ wu [50%(6) - co0?(6)] - v5 (6) cn) 
= But oes tyue. ‘On frat Ashe ttutegn 
apt padaseirng tie electra : 


146 


GBD (Comtinued) - (u/s) (7/9) 
{yes e | 


ards : . & 
Nour aimee ELUJ] = 0 mea C1), than &, *etur] = 
E[X* een" (0) + y? 50026) +AXY 040 (8) siin ae oz + 
| 


zs w= : 
et Rey Fa aie Bean, = 3-3 a2. | 


Strmilionty , PO) G8 es Thus, (3) cam © 


be written in the foom 
-wfar?! -cv%er> 
y (4) = Sena pa - eve 
| Vana,? | 
oe Hat vend ad pee imdspambind, 
| 


| 
#G3-2) Uae (5.3- je tag (a= 1) dn wher | 


(4.4712) ov (44-13). 


| te pf (ee ap x-kg-¥), 23 
£, oly rae a ral OY. 

iy Ft | 
we ~ee{s 25y > } 


Sek ove{- id | ae? (1-p*) 
Similarly ? | | 
‘ al (ee. aple-KXy-F) (g-¥" ¥* a }y 
are, fragt R-PLGS Go a 
Fy(glx=x)= 


' op { =} 
era Pl age 


17 


ao ! 
fair SM pe “rp | aoyF(s 


&5-2)(Continusd) aie 
ty - i ire eT} (2) 


&. (O co Baneaiaw with man ¥ + [PG (y-H/o,] 
amd vorianee 07 (1-97). 


i 

|. 

- (2) & Bausscaw | 

with mean F+[P%(E-KI/I%] amd vorianee 
oy Ci- p*), 5 

-R4-¥7 -72? 

Di yom e Siac eee Rxg-¥) + g-¥ | 

are fi- r* : 

to anes Cee eee: 

petit [(x-Ry-y-FIJ =e mm xe ey -F 


(pentt LOB eG-PF0 


i zi ; 
€3-%) Wee (53-19: px KY tam(29) = I2* tom (= ere 
: am, , wave 

iy: oe ttam f 225K or | dan. 
#G3-H)) une (5-9 1): o= Stam Les = tem(-«) 


: x & sunle? entTth, 
rane’ ao casi ? A i ie af 


-Sul8) corte) 
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Sooo : =s > 
(0) C, = FRAP) = R a B-L72H ~(-Le? US 20,224. 


(bd 0" 2 xB ~H? 2 t6-s = O16, oy: y2- 7? = 2.89-45" 2 0.64, 


P= <ey/GG, =~0.224/fo16(0.64) = - 0.70. (¢) 6 =z tam (EES) 
ont . 
= fp ten’ (2Cemonece-9)) nor 
2 0-16 - 0.6% 


¢ Ryy - KY = = PO, -282 (LEI 
las 2) Rey to Fz Rev ~ OGM, Bulk 0.82 (45I62) 
7 y & 1o 


= 0.3755 nok, 


tam (26) = tam (17/3) = ‘das eee 
hay? Cy 
Opt Ew = ung” =o. la NR ale 


Onty pee fase align heads to potere Vy 20 
cM fis = 16454, 

Pa Kock ea ace wt SB Ob) KF sy +X stress, 

le) Bey, = Snr, / GG) = 3/200 = ~Y2- Mant, Cop] = L1G JEr¥ 


afr! tUf 9 -FYf-t 27 fia 37 foe cy 
ie sibs rai alehs 36} Le itt] ae: C4) % = 


nt, TY, 


, 


(hb ait ibe +7) 


2 
(€) T= 36, amd (F) Cyy = 3 
KG4-1) From Erampte S43 with ant, bel, Cet and Azmi 
tGr iz 
fyi hy (AEE, 2c) 
: ngs ; aby gs) 
=f u (8282-4) used"? Jegeasniyiyye 7 
tb) u( $7#a"* )>0 oly Fyn PO 
u( 228"? )>o oly few Y2<¥,7-2 
Cpplicabt. pours ahewn crest, holies. 
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* G42) Cyrotion (5,5-19) agplie. 


% - 20 3 48 LITE 2-3] [see 13.9 -308 
{4,J=]2 2 tf re 3 ca tf-e 2 -0f e198 53.0 Arr 
“3 -t 3 hf fel 68 3 ff-2 4 3 “B48 -17.1 BUR 


+G4D, é 1 wee /(aety - 3/207) 
4X. ! 


%.) = ——ee 
my) are? © 


Fnom et es 2 


t oem ® fae?) - xp /(20") 


Ref paler 


i 
am o* 


she ~y fas) J a Fk sew ff 
Ne 
fy (qe ee F/G) 


<> an ra] 3 ae 


+ 


-y - lav") 4 /(ae* } 


* 


| (0) From (5.5-17): 


5 4-1 4 2.05 oslfs -1 2 
: [¢,J= -! 3 ¢f 2.05 i* 2.05 5 Se Sato! | 
2 -! 2 1.05 3.05 4 -! | 2 


142.30 30.90 40.60 
; =| 30.90 41.90 112.60 Q 
40,60 {2,60 26,00 


*G.5-1) (Contimusd) 
| (b) | Ley] ] = (42.3) 19 (28/0) + 30.9(12.6) 40.6 (2) 
. ~ (40,6) 41.9 ~(30.9) 28.0 - (12,6) 142.3 
| = 80168.256. - 
[lev] y|"*s MBo66. 256 x 3.532 (107). 

| By Sie bal unas meena of 1): 
1-265 (C0 2) ~ #1 C10" 3) -1,.636 (16 *) 
oe ~ #411 (107) 2.1(06*) 6.7168") 
-1.636(00") -6.716(0°) 6.246(10 ) 
Equation (5.5-15) ss 


~gl4. 4. 933 [ey] iE | 
god. 


3,532(00) 
fy, ¥, ¥, fiotemnt2A@re 


KGs-2) Co L¥j {TILX] = [iv t | re el : 
'(b) [ey] = [73 JLTI® free (5-5-1). On raduhins | 
afi, lee 


eh ES) | hese 2h 
Gee PM = Ole) 


Aarts WF -5 


a 8.797. 


=(2-ig) +P 
2 ree : (eds -2)(21 fF -3) 


i5t 


CED) ¥, = FERTRT en arm) } tam (202) = 2/71 
i = i Ye) og wt Ve 
et Y-2bn(K,) sun Com ke? 2 a tai 7) siz-t “)} 
pone, eet ees yt xy? 2 ee 


Ye = ~ abn C4, 500% 27%y) = eppf- fcr er )J 


oe He Km [-O QUAL  - yop [-cr?2 end] 
v= aX. 3X2 = -C7/ 2) Cr) 
Ty, oY ia 
man! NSE] alo] 
a! ane oy. 0 5 iaee 4a xy 1%) BA, Ce hyO) Eh, 06K <I 
and 06%151, Kew (5.4 -6) ia (56-2), 
ocepie (Y,- a = 20%, * BA(X,) coo* (ar Xe) w 
(%- 7" = 207 LalX,) sn? (2774), (¢¥) 


By Rarding (2) by ty , awd ee Ch get erg 


Fa) She w tam Coreg) me gt eh E> [GH #)} 


vy, 
| ere ae 
“< t ; -F J ep eer 
vas rT [te (4%, 2) asthe teh 
a oF, Ov Led 
z = o% % t 
a aX, - 8 Yt f—= 
4 A vy, t2- %) ‘te. -%% 
HES) METS 
h- #) aE 1° % 
4 D2 t = 3% 
sted ~aay ¥,) ~ ie (Ye * 
amo, Oy 
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#&6-2) (Continutd) 


Faem (5-4-8) Fy (gn ge 2 17h, 10 He Meysineh joint dumaily 
io thet + gauss ie pornttem usrielly Heat arr ated oo fr'ealty 

& 66-3) (loz (5.6-7) to obtaim w, vias We amb tem apyeby (56-1) 
to gst iw tums of X, am He. Fist, w > Ww, +% Y, and 
w= W, * fw "w + Ow vr-p % 7 Next, Ww, = wy, 7 
oy, fzimo) Cen (2rrX,) awk WwW, Ww, + P% wd ~2 hn (x,) 62 (20X,) 
+ Oy JI- OF [-2ha(x,) 9 (27X2). 


& 66-4) Fou & wee ($.6-8) anh ($.6-%) “pp: Ror Ww, anh Wy we 
appey (5.6-7) with Py z0 and Ty, = %w, = Swe Ron ¥, ank 


eee a ¢ a aids 
R={wiewe =f{[%+rrJ eLaeon sy” 
={[¥. +0 ]-2inG) eoo(arxs)] 24 [W, +0 f-ate Gi) 80m (27%, )] ee 


“{ii" +0," -20 “ante, 480 Fade oa con (2X, ved sen cern 33" 


Ve 
=f4- = 27 tba ,) +2.0/-2dm CX] A, coo Jeoolenty)+h, $v (05 raeatord 3 


R= fa. 20 nly) +26/-2IM,) A, Co (20k, - % yy 


tant! ae} f sch Lael eb 
= OA — = +am 


® W,+4o ¥, W, + OZ RACH) Co (27 ¥2 > 
@: tonh'| oem (89) + O/=2 Datxs) $m (20%2) 
LA, 906%) + fa bx). 09 (AX) 
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A+ Ged We use tae MATLAB corte of Exannple 5.6-! 
steept with Hzjooo, Results ane tatulaled bedew. 


Mean | Standard Deviation | Corr. Coef. 
my mz 1 2 Pp 
True values 0 0 2 3 -0.4 
Estimated (N=1000 0.03 007 2.01 2.99 20.42 
Percent Error x 0.5% ~0.3% 5.0% 


than com pansd to aenutt. of The S.6-1 we fund 
ag nificant raduelinw of ott sro when N=/o0e 


=~ 4 2 
voniance of KF = Ef (H2)~ 2 KIX? + CH) = ~ (KD 
Lextiextts (LOE RF. Bat 
+6; Ex EXP ole devi eis m 
Aunts xix? = xf, nim 
= (xt)* nym 


various of XE = ~(98)% 4b fw OXF) + (WMI? 
= [x*~-(X)7] = [venience of X*j =f [vancames of 
power] > o ao NOs 
(Se 


a u ee % yz I 22e cK 
EL@1 = 5 = E(x, WAX Ny #¢ ye iefx "Minn 
HOPE E KM But KX = EEE) men 


LG? = (SLI -J = oy (Gu) ame ete v0 wn wre, 


LGD wa une the MATLA® cnde of Example 57-3 
spcept with n=1000, Tabulalid nsull are g orew bclae? 


2nd Momert | Variance _! 
1,53 
1.47 


-3.9% 


Mean. 


Whane there rsrult are compared with there of Table 5.7- 
1 fr nz2so we find mgnificant reduclow of smo. 
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#G8-1) (a) ee = ELeaetnisles E[sim(Y)] 


| ELENOaS ie f cnn dxdy = 0. 


-n on 

ere af: [feimew cated = 
Thue, Ef[%] =o. | 

(b) oy 2 E[l217} aimee EL2I =0. 


| 
| Oy = Ef ceo'(x) + sim y)]} = & [evo'(x0] +E L3m Cy]. 


ee = ls pals = b+ ft Efee(2x} 


sits 


E[sin* a = or ae = 5 --f elev lay)J 


i 


“Bo gf [omeanags edgy » 
“Ww -9 


(am 
| 
z ti 
Thise , o sl. | 
#GEB-2) Dapine 2,457, , 2 =X, +3, Then 
. Re2,? ela 2. ye EL(X, 57 ke 5 29] = OK 45 
“3 oY, +¥,% = 4430-5046 10. (6) Simee 


&[z,"2, J = Rag, te FELB*JELe,J #0 we fred 
thet 2, avd 2, ane not stabict catty indapemaent. 
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CHAPTER 
le 
| | 


| 
Gi) |. The mat rmumber of) cone paring mw one 
| dia ien (rsunn diructien producers a. wig alice 


| BOTH Sigel: Sy lal om a cumulative hocta 


| ( dinection, umaimsp evkant ) : Cont umteno noundlow 
i 
f : Hime Lopes dilietin care 
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ee. (Continued) + Be ae that pase 7) 
a 


The iii ae pista io be Alea esM A 
&@ 10m addr walk asation| for mune wrsmurle ” 


| (€) T hia to w contimusues Rardin prsctee. 


£,(ur] female) 
Fy (ur] male ) 


a) Powel fone) = fe f tol jomaayae 

= P{W>W, | male} = 1 fe, Cur] mak) dur 
Since both dino'tiso ane Paustian, we uel 
(2-4-7) amd (24-3) to get 
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HGS) CEorteomed) (SE Sea) -( Sz) 


| - p (Tia) j Wo ~ 54.4 sot T21-We 
aT 


oe Wi, 62.93, ro ean er 
mate Yy ot ppeude 62.93 ky. We decide it con 
| female y oe. kde i Wo | 


pang oh poet agi tae 


((b) This to diovute amd prcses 
(2) Ut io not dat erminiatio. 


Gis) (a) di Cb) yao , (2 yo CA) ne, (EO) geo, 


| (#3 ne, aud (4) ne. 


Gia) 0) Hecke comple farction wo & conotand with time. 
{b) X(t) co a Contimucue random preceeo. (c) The pascore co 
dataumincotic . 
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Gi-}) Ench sample function co a Limar fumetirn with time 
thet Ppocee Hrough fa trig iw with a parvbom, slope. (b) X(t) 
“ie a Gaiinuae—poadew: * pecs a OE) The prscier co Atinmimatic, 
(4) Yao. (b) £.(%) = 0.6 8(x-1) +0.3 &¢x-2) 
+0.) 5(%-3), pines a aandem, price for amy 
ent tims imetont co jaat a nombem voniatte. 


G2-2) E [xte,x¢t, j= ei 5 tt Jax, an; 


T i 
=f" (TARO tee, tato)dx, dx... Yow 


d | 
— orlrTrany typo -t, 
4 E[X(t,)x(#,)] = | 

ee %%q ECM, %25 0, t,-t de dx, . Next Lt | 
beare ae E[xe)xceor} = Reft,t+7) 
io ie vee = Ry (7). | 
ea ei iia a: New | 
| Pixsxfere} = Fylele=e) ama fr any € mad 
Me yr fre <0 byeouae %(t) co nye: sega 
tive. The svent {x0} Xo ben [aod wo hensuer, | 
| KC) bo qr. This happens dasriiong He. frackion, 
of time (T-2t,)/T. Hence, Ritlese) = 
ft-2t fr] um, x <0. Fou O<x<B the 
whine XSx becomes 2t,x/Br. Thats 
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G23.) (Continusd.) 


EF (x[ere)e Tat U(x) + 2ip% » OS K<B 


| 4 2! t 
f,(%e=e) = (FP) 5O + Se , Of KKB | 
=o, | alos here . 


Newt, £) (7,0) = £ (xle=e) £ Ce) 


i | 
= (a et, 5(x) + 2% OSX<B amd 06857, 


f(0) =f” 4 _(Herde 2 (raat ~BEe) Bm) + ate , OSx<B, 


a 
= 0 t~ other yoluro of x. 
F=f ear = (TBM) uc + 2% , osx<e 


| 

| 

| = 0, | x<o 
i 


ete | Bex. 


(€) E[xca] = {” My £m) dy =f x(EE% ) dc dy 
s, ata = feB, exe] [PE oe 


i 
2 | 


_ . *2 ele - {erxengy 


fe 

162-4) eins The isthe ana identicah to Prob 

fewn 62-3. Were Flv [€ =e) = PIXE xe =8} = [et- t.)/7] 

Wie) + (t,/T) U(X-A) beeause X cam howe only | 
tet 


G24) (Continusd) 
(eG Oe ae A. Thue, F.(¥]€= e) = 
| [¢r-t,)/7] ite) + (4, 7) S(x-A), Nant, 
Fo (~) =f" (ales elé(erde = [(7-#,I/7 TJ Sx) - 


+ (t,/7) &(x- A). 
FeO [5 CD) dy = (Tote )uc + fe wera), 


Ce) eIKcerl= fe bendy = 1A/T- 


2 


E[xe)J Lee (x ax =| ti, A/T. oy = ELX*E)] | 


| ~ [EExct a} = . tM (Tae). 


Deo ot The pracedunse ant identical +, | 
| 
| 


theae of Pratl 62-3.) Heme F(x lere) = 


Pixsxfese}s [(t-at)/rJucm, x<o. 
Fou 02%<B Ke figure 


F(xleze) = (Z3t) ax) at *fi- 2 ees (% )p4ce 
few OSK<B amd | fe eek: By differsntia tion 


£(xlere) s [: ~ tft ens coo ( ($)] &o 
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k @2-3) ( Comtinuad.) ; 


¥te u(x) x<B 
‘at Jeg 
x28 


£o) “J” $(ales eCineks = 


Tee Be en ge Ae, ee 
| BS~% 

= 0, | : x28, 

E(x) = fies £(P)dg = (1-22) wen) 


vas” tte AF Thie nod & vo kmwwun (D At, 
0 WT fete tig we 


1961, p- 67) ae thet 


| | 
F,(%) = (r- 22) ut) y+ hte s sin “(RE ) aw, x<B 
Hr 
| 


Yr 


X2B- | 
oe E[X()] = a3 "eho ax fe x[r- Sey SX) &x 


at, 


4x | Th mad co tabuletd (Dwight, 
rete “ny sa 


1961, p. 68) md we ti E[xt@)J = ac fo (Bl. 
E[x" (42] = Je x “£00 dye 2 Lf? *h- 2H) Sp) be 


| 
+ tte? B ‘ imbig - 
ne pe 2a Cnt pas). Finally , 


= E[x")] - {elxe]}! = _ 16%" B LE (nee) 
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62-6) (a EIXC)T SEX] +ELVt. Bat x, and v 


AR uniformly dotnicbuted 0 ee %y,+% V2 and 


VECvaryi/2 amd Efmcay: Xexther , eg. 


i 
| (DR Mt, ttt) = ELEX,+VE 33x, Vidawiia = x2 4K (42) 
‘+e +V%e(t+7) = Xz 3 Lpeatons Pte +t7), | 


But simee x? = KH ag ~ Xo, £65 + X0gX, X23 | ! 
amd y2 =(v> +VAY, +, “Yprenune of umifeum dintairbactrone, 
Ry ght, 642) = Mor + Bor Xoa t Xo 2) Corton M08 eat ax) | 


2 
+ iva SVE) ct? tee): (€) 6,08 t+) = 


i 
ELEC) tV-V ERS OE) +OV-T tee dp] = 


=O + Cy (ate) Sisal mec But c= 
is | 
and a. bain enn Ny oe a ao 


ce x va-Y a 
Evie aia = De wee tere. (2) XC ia 


Cvt, Mtl. (a) $C t= (Kea Ey) dy oe true 
becomes X=X,4VE=X,+4. Thue, F,(¥54) = 


met [|S —¥e] tnt [2-7 t DV gy 
£ Oe “Rad one baat at] 


There ane two caneo of utinut. Caen It 
Cane 12 (Va-V,)t > (Xea—Xo,). New He rect functions 
ana. cantiud on cack ofan when *=X,+0t. The 


Cateyah with futh overlap squats \/(Ve-U Jt. For 
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#G2-7) (Continua ) 
ot xX we yaphicall, ovelunke Ha wkigte® oy: 


1/627 ¥,t 


> 
oft ft (x,+Ve) « ry x 
{(x,+¥t) 30%, 408) 1%, Ft) + MerrXor} 
ee + Mea-Xer) {Ug+F4) - Beka) ) #cuctdty 
= {hee ae ~ one) +n wt} < 
2 


Goat 2: Samean cone | syeept intinchange X, amd Xyq 

with Vt and vit ee Qua thie cane: we. 

hawe (¥,-V,2t < or) + Tha porwte A, B,C, and 
Dore wow A = (i, +0t) - “eet (awt = x, ty,t 
B= (Er V4) - Goat), now t ox, +v,t 

Z wc Ee). San? t =X, Deut 


Ds (Rte) + Been ken) ect Kea t Vat. 


(over) 
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KG2-D) (Continuad ) The omplitinda of 5 (zit) of H+7t 


wm now Y(%2-Xe,). Cb) Haw Marve. fe one 
Koa Xo, (Si, cman 


Ay R=2z @ cacns while k20,4,emA |) are coon 2. 

F mably, we evaluate sur arautts ft Ha specter 

cane whne V2=3V, and where we dafeina. ax = eet 
1/ox 


k=o 


Oo KX, t8k xX, x, Xoat Box x 
Tore ot ok ‘ort 
* Lox/e tax/¥ + 


oe 
Xe 2 


XpgtOX — Xygt2dK XL Bhan * 


Goer lice -R ee OF] = xeeeey +P Ee) 
= 2 [KXCE,) XE #E) + BX CE TED) = Ryxg(O) +X Ry (0) +B 
tad PxCE) ~ 24 Ry 60) ~2B XE) 2 Ry4(0) (142) +p? 
PAB(KW IE 2K Ry (T). Defferanctiata ty miming. 
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GB) Continua.) 95 ae 2 ap 12W-0¥ =o 


38% = ane en? of BRyx lt) =O. On soloing 
fo Kand B we have 


oa R(t) ~ ¥? B= K [Rygled - Ry xe) J 
R,,,(0) -#* © Ry (02 -X* 
) Rx g 
xx (%) ~X x gx) ~Ryx (0) 
& 2 re ws 3 ‘J+? Ie ernes can Pas 


2 = (t) -¥* 
#2 ess — Sof - = ile ~ aR ce not _ st | 
= [Ryy6°)=Ry coy ft + Ba 
R60) ~X * 
Om. alturmate uses C,Ce)= Ry (te) -X* te gat 
is 650) = 65 (0) 
met CyyC0) 


Tt 
t.t+%) = Lam 4 r) 
G2Da,, (t,t+%) i | Bem lagt Dm cm(agt +246) 


=A | at 
=f fim 3 "feroluy2) + 600(20,t +20 40,4) ] 
cs 


$00 (20,7 +26 +4,%) -Sim(-26,T 428 +0, Tb) 
[ soca, ec) Bon = | 


Tha aera atm sypectn¢ ao TP no 
: = ma ~ 
G6) = A coe (wt). x geri) Rd ahs bal 
On Coniep andi woth X and R,ft,t+e) wa ae He 
Meets ona Ka pame but tue weaning hao Ka 
meved Ke Hume - ap eufout tare mw Rye (4, EF ED. 
62-18) (0) Fram the g uss freStiew , wher hao ne 
porcedic. Component , we uaa (6.3-9) and (6.3-7) to 
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Gz-i0) (Continued) get Kit = 18 ae K=tfTe. cb). 
'(e) ie = Ry (0) = 18+ (10/6) 2 ue/6 = 59/3 Ww. 


(a) Finat acemme Fro. R, Ct,t+%) = E[KCtIx Ce rel} 
bb PEXE) amd XCEP%) hans Ha soma sign ? 
AUF PEX EE) mR X(L +e) haue oppseie signe $ 
= P [aver nunber of Tamme tiene} « Spent of 
+ramoctions} = ole. zr cAt) +E peer) 
Rl 


7 
h haven Rada : 
7.) -2Az 
rapes a =€ = Ry CeD- Bacouss, R62) 


nat be quew we have Ry. ft) = en za ltl 
Cb) Aer any tre, , t, erbotrany , P§xCd)=4 3 = 
, PENCE) 13 PZ soem walor of trameitiane from % te £3. 
cuenaicias vumeber of trae diene Aa to€ ? 

st [Pfam wevwalin + P§ DD number} ] = = P}xXC)=-)}. 
ceyeLKe = +1 PEXCe)s 13 40-0 PIXCHI 2-13 = é (A) Simer 


He man io crstanit amd Wa autecornabatiion 
Co imdapamdent of t, X 4) to ucfe-aeman stot 


GD ee X(&,) awd X(F2) cam. only hane valuso of 6 
lam& 1, Thaw ane 4 pocsibtitise (0,0), (0,1), (1,9), amd 
out) for which XC)KCE) = 0, 0,0 and 1, parpectinaly. 
ELK CE x04) Ke anerage of a boosti rantlom 
variable : Ry (t,t,) = 0 PEXG) 20, Kz) +03 

+0 PEXG)=0, XC) =19 + OPFX(4)= 1, XO) 2 OF 

+E PEXG JS 1 XCEDS IZ = PERCE, I=1, XCE)E TY, 

Your X(t, )=1 amd XC2)2 1 whan aw aun rember of 
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G21) Cortina) transitions bafiotum t amb te. Of 
Lad t, Ka PEXCAI=L, xCE DATS Pee Dar [x I=E0 Fe 
| PERE) SAE = L PENCEISN|NE,I a1} = LPF Raven eer et 


= (Ach e7A? At 
aie (Ate oe FFE +420 
2 ho k! 2 U2 nen 2p 
eid o-Lf cof 
2 Raven 2k 
wt GATS a ans = cde)" } tery e? 1e**} 
=2© (22, al *2ato A z 
sade 2 Ste RECS tb auenm cw & we hor 
yy xx 
mae fT ~2Alti |: . 4 
R08 = Et Ze - (Cb) G prep Wanticak te 


Problem 6-44 shows PixCer} = P}x(t)=03 = "2. 
(c) ELXt)] = 0 P§XG) 203 +1 PEXCI=1§ = 2. 

(B) T= conotamt amd Ryle) @ nota function of 
 t 40 KE) wide -semse ateLiorary . 
Ge) (2) Folen, cb) tau, ‘() fotar > (A) tres, 
(2) fader , aud CF) pater - 

Geng) (#) Soe sample fonctions ane coustankl,, X(b+%) 2 a fame. 
ao X(t), A0 He deweiky hoes not change with time 5 XUt) 
fot ndew stationary. (b) Alse R(t, t44) = ELA7] = {atda 
= ¥3 20 t deto net depend on , and XH) © wide -somse 
ated imony. (¢) Result, of (a) Bo vst change, while rnulls 
of Cb) erly differ mm Ha vols of EIR?I. Hewes X¢E) nema 
Wik, -srwea atet ronan. 
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Lt (a) be He deveity of A. Fiot-Ondin Cote? Siimer 
aample functions ars constants, He Aensily doer nef change 
with tome amd £.0%,;t,) = F,(%) , amy % i t,- S peawd -Onder 
Comet Surer Xi) 2 xXU4,), Kem £m jt] tt D> S(t &)- 
But, po Catt), $ (er, Katty) £(%a5 1 %,3 #8 (m5 4) 
=F, O4,)80%,- %,). 

K = evar} = ELAI= fiada = va. 

Ry ite EAE) = ELKIXEFDY = EFATJ = i ada = V3. 


GD Mo, aimee ELX@)] = ELA] =A, c. ft t+%) = yonianee of 
2 

Az, ¢ cD dno nih no o9 30, Ylig nat of 

res preg 70. 


Gp (ce a with C(t) = Ry cr) Aline Elmer} ee, 
ae "Se sex dt 


ree 
on? —_ - {J = 
x= = tim =f “(eg a) Esndt = 
ar 
af ee Me Sexyar}. ras cn cra 
aT 


et eee 6, Thus, shim + M0 amd 
a ky ” Fyag 27 z 
NCE) vo maam~ ergedic,. 


GED) For vertical atripa of witgnelion over tHe arse 
Anca orien re. 


4 7 
“= hime af f C,,(t) dt d 
% eT? > t 
eed ar t=-2T J 2-T alg 
aro, T-% 

{ gy lt) dt dxf = Linn Be ane B 

Xx z t 

YT=0 t=-T Te. ¥T 


Evil aT 


+ 


"70 


Gh) (Continush) We aotee He Pi es I, awh I: 
12 (7-CT-m]¢ cde zarf" a) Seer) de 

sar 
Ei: rs (t)dt = ites Fo ile iad 


8 
%, T20 dim if cc ar) & a 


>) 63-1) () Ryy(t, t¢7) = ER) 

ls Se Gr er ee 7)] 

A ef {i- OR tA OMI ee aeere +24,7)}] 

2 Bb e[1~ eao(auye tac (aaye 28 +20,7) 

ir gage oe aan, 7) J 
Tarun [eeome yu ae (3.1-6) c used to 
tehe the eapeelet value. Thus, 


Ry yo Ae a aa ed ae toa t+#e 


+207) J] = ated too (2,7)] = Ryy (1): 


(b) R yt, ena E[Asm(w,t +9) A” Sin? (wt +0 +07] 
x A EL sin(eyt e){ t= em (aut +20 420,773] 
= (aa) EL sin (age +8) +L sim (aye +0 +20,7) | 
- £5um 3u,t +30 + 20, T) =O 
: 18, 
(3.1-6) & ee (c) Fin X(t): E[x(t)} > EL A sim (wt 
40)J so, R(t, t+7) = ELA sm(at+e)Asion (at 
+O4G,7}} = AL El wo(w,7) - eo (au,t+20 +4, 7)] 
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= A coo(w,7) apt (31-6) 46 used. Thao , 

X(4)  uride -ainae atabmany. For ye): EL Y(6)] 

= E[X CH] = Ry,C0) = Az = towtamt, Thus, ye 

= — stokiomany , aml, simer Rey (t,¢47) 
on 7 ankh net t ( 

odeve ) Fas eee we gel Le ae 


ue a | 
ee 6.3-2) (a) ELY()]= ELK) 2x00, €+8)] = E Lx] 


L coo (aye +8) + : ~ 48 i whine E,L] aeprents 
| Aes wrth naapeet to X onby. (b) Ry (ten) 


E[X (+) coo(wjt +0) x(t+7) evo(wo,b +8 +0, 7)] 
= Rn) ZEl[ero(w,7) + on ( 209, ¢ +29 407)] 


= Ry (1) cos (Wot) = Re 7. 


(ce) yoo | Y(t) to eo Pee ~ AbAnhe, 
Atak romany becouse ELC} = 0 co cemotant while 
| R Ryy(t,t+7) = Ryyl4) dace wat dep ind rm t. 


E(x} = ELA coo (19g) + Bsm (Wet)l = EA) coo(m,t) 
+E[B] sm(wt}) = 0. E [x(e)x(t+7)] = Ret t+7) 
= ELA con(m,t)A coo (Wt + 0,7) 

+ A tap (Wt) B sim (a,t +07) 


+ B Sim (Wt) A ceo (Wt + &, 7) 
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G3-3) (Contin) 


+B 5M (t) Bsm (a, tra, 7)J 


uw 


e(a’) Coo (Wt) cov (O,6-40,7) +e(n J 5m (wt ) sim (at +4,7) 
= Tr ceo (o7) = Ryp(7). Thus, XC) co wide- somes 
abet inary. To show X(t) Lo nat trintly station 
ang ure prove ELX?ct)} depends om FT. 
E[xCe)] = E[A? coo" (w,t) +3A°B coo(w,t) sun (w,t) 
+ BAB cos (wt) sinad,t) + B? sim7(o,t) 3, With we 
| newtge about thinner moments wt cmolude thet | 
E[X%)] dapamdo om t ine general. 


De ely} = e[f” x4) i E[xce)] dt = af at 
. (6) ely*j= elf “x cera [* xcuyaa] =f =f E[Xep ela] 
, dudtel" SR, ctu) dt di “sf [a+2e 


=36+r2f"{"e latds = #(iore ) oftin | 
wing | fe" awe % 2. eLyy- (ELvI). =4(ite a HSH, 


63-5) (0) Fev t20: XDA £ (x)= X/2G 33. 
oe £0) tee HAG 


For t=t: K(1) = A ceo(m) = A Ae ag ain 


| Pmw)y= to - x ae, » (bY ELxtoyeE Al 
i ox ee, 70 ae j L 


"Jat dn 


+ ¢eo(wrt) = 0 hecouss EfAJ= 0. E[x*@)] = E[A} 


» Swen ELX1H)J] co tim- 
depamdemt X(t) co net oven wide -asmar, stationary 


coo (nt) = T," coo *(ré)} 
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G3-6) (a) ELxcey}= A P(A) + CAD P(A) = B-A& 2. 
! | 


Cb) Mene Rt,,t,) = At g both t aud t, ane | 


: | Neat 
um”. the pane nterurel (n-T<t,, t,< nT, 
Ns0,t1,42,--- amd Fea ty, t,)= 0 othmnwian, 


Hence R, (0.57, 0.77) = A*, R fO2T, W2T)s 0. 


Hy i 
G3-2) Lt ¥,5 2, Ke zem(t} and %55 33m (4). 


Than $e) = LS(r= x) +f Seem, +L SK my) anh 
| 


| ELK(E)J 7 £.@) dy = fx [5 Sem) + 5 Stee) 
+ 8lx- -%3) dx = yz + aeoole) +3 sim (694. The 
okenbaie ia XCE) co not | 


De Ry w, 6% F479 = Jere 
= RCP) + Ry (1) + RY ytte7) + Ry ylt,be7) » But 

x(t) aie vté) ste independant aa Rey lt, t#7) = 

ELXCOTELY(e+n] = 0 amd Ry, 4,t4+7) = 0. Thao, 


(over) 
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3-8) (Continued) Ry w Ceset7) = Ry (7) + Ry, 


| eee aint (6) Auw,Ct, ter) = om 


» VEE RLK (4 47)- yee} 3t R, x67) + Ry Vl = Ry Pr) 


~Itl 
t= T . - 
| coo (am7) +e Chine tame am gare be 
| Caan X(t) amd y(t) ane independent with genre 
-meame. (6) Ry, Ct ster) = EL Exe * rch) Fixct+7) | 
i ¥CE+T)}] Ror) - Ryy (0? = 6”. eso(arr). 


CBD) KCK CEH) = pltee) plese er). The 

Myppactatiom do urth atte ¢ ( veluse 
mers ° hanring 

2) urhere 


| 
$ (eds —> o<ecT 


€ 
20 shoewherr « 


> 


Thao, E[xtex+r)] * pce +e) plereen £cerde 
“oe 


= pte ed plerern) bade. ht F- tre, 
AFzde so £ [xc xle+ 79) if “paerende. 
Yew pee, Pit) io farindio, unt peers 


| th vntig ra io tu dame for amy t , Ging 
tOr Elxcerx(t+r)] nok PE PLE+NIAE SRO”. 


#@310) ( Continued ) Twe cate one of wut sraat, Funeh,: 
[At OST Sty: Sw the eantrol pried wehert | 
| Peipt+r)d= o tt i%o and t>t,-7. | 


= (3) (t, Tester), -t,<t<-7 
=(£) (er EG t-7), -7<t<o 


cals “xe, -t-7),  o<b<t er. 
wl (2) z t 
R. xr = tf 3 rt “tegeo" + 7(t,+)] bt 


ft (t, He)Ce,- -t-7) dt 
+f “Ct, pitas t-7) dt} / 
=+(R)¢ = [4(t- pecs 1) 6b r(t,-7) +777 
fr. os 7vst,. Vapt, Lt t,<71<22t, : 
Pltd Pltr 7) °h E (Ey tb t-7), -t,<t<t- r 
| shaswhene . 
z ae ! 
ar ed(Eyf" "Ce, FEN HE Mat 


| 

| 

| 

| 
“H(2)EL -2 (ty hs 6s 7) (ty- +t, (et 37] 


N 
for. ty <7 <2t,. @ 


Ryypl™) ce the cova bin ahi of 0) am (2) fr 

O<T<2t,. VU obo ques Ryux (7) for -2t,<7 <0 
Aeeanor Ry 67) manat be am evem pumetione of 7. 
Fimetly, Ry (7) to pavrodic fecause pit) o and 
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oe (1) ama (2) dinplaced nm lay 
lar, neo, t!, vo ap ti the deo crip tiem 
4 Ry 6M). at a the eondition, 4t, <T T pee: 


vets He hosed "hap isan” roe ial 
ver 


(r) a Beein, -t,< 7S t, 
=4,| shoehorn (3) 
for te cont rah parted end peplicar of (3) mist 

| ak nt, nzo,t ey They le net overtap | 

| 


aimee 24,37 wae assumed. 


CD hy (t,t+7) = a [xterpersy « EL plete dp, (reer 
ae “p.(Et®) p, (t+7+e) erie = Ef Perep, ceveends. 


ut Fet+e de=de 20 
P t+T i 
Retr = of PEP, (Ferd ae 
whith hoe te le tous for amuy t Leeauer pis) 
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G3-1) (Contimuad ) and Li ) Or povodic . By 
| Latins teo: 


| R, etre Lf De errrds = RY Cr). 


G8) (a) ELixtt+r) + are 2 EL x*tt+7) + x24) 
Pe aS aR, eee fT 20, Kew 
| 4 Ry (TI >0 +* omit (Foe use He negative 
Aign amd uri Rye(2) ~ [Ry xT 2 0. Ye 
R, ee 67D SO for some r we uae fe poate sign 
peed rut, R,. ef) — [RL xP | 20. Theo, in 
Case RCo) = [Rg >| which proves (63-4). 
(6) Ry 1) = 1 [xCe) xCe-79}, Lat Fet-4r ar 
IR Gr)= PERE ONG A RyylT) which aaa 
| (6. 3-5). 


| 

. : rT 
373) 63-13) Sines R61) = Fine vieon = Lim <f XE) (EAN At 
| | T>o2tl | 


“we ane thet tange 4 meane Large ssparat con bees wreem. 
waluso of X(t) im time ., Mawr bacauae KAO) co angel 


| take om att He atatioticatly atlowable valaen 


of x¢t). Fow Langs swough 1 wt sypect Het 
velusc te tretunte with time im a mann | 
umarlatid to valuto a fang, time (7) away. Iu 
oer werbs we typect Xt) amd X(E+2) tr 
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| a0 that ELK) KEM) EJ EXIT <0 ae 
T- 0 4 X() hoo wr yea valu. 


|: 
G38) (0) From (6.3-7)2 E(x(é)J= x=Jzo0.- 
| (b) From (6.3-6): E[X *(eJ< xz = R,x(0) = 50. 


| Ce) Freon (3.2-6)2 te xt K* = 50-20 = 30. 


Gane E[y(t)} = ELx(e)-xCt+79] = E[x(t)J - Efxte+y] 
| = X-K 20 scamanceias uae wide - amar stot ion! 
ang, <b) Sime Y= oy re Efren} = ef gre 
= x(ter) FP] = x2) - 2XCE)KEFT) + x8 699] 

= 2K, (0) -28 07). ‘ (e) Ely cel = ELx(e) + 


; X(ter)J 2 ax, ws ef’ Ce))- ky. Ely), 


= E[xte) +axcerxce oO +x *e+r] = 2K, (0) 428 7. 


(oy ary 69) +2 Ry. Roe x". as At 
| O75 R, (0) ~ Kure heme T= HO af RK, (0) 


~ Ry (PIJ+ Theor proulto ane atig ifecantly 
4 tram theo “4 (@) avd (6) becaune 


af as ikea ae Watt ei ad da 


| 
G16) How K=0,f=0, a = R,(0)= 5, Oy Ryylo)= 10. 
| (&) Fumelion deve yet en anem sywonstay. (b) Fumel- 
en dato mat hawt sven ay mum » (0) Fumelion 
dete net _patiofy [Rev (4) 2 /Ryx (0) Ryy (0) = f50. 
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G@3-16) (Contin ud.) (A) Function co nagetine for v0. 
| (€) Fumetam does nok pobiafey a a (£) Fumck con 
hoe o conot ont ae al ae whide vo wet atlowtd 

Ateauen Y(t) hae ¢ 


De) Ryy (t,t #7) = EL xeertejtaceeneveen) 
_ Rifts tt7) + RG, ten deR, AEN ER, (4,847), 


' (b) Mere (6.3-29) app Mad: Ruy lt, t+7) = 
Rb EFT) + Ry, t47) © Exe] e[riter] 
‘ + ELYQOJELx(cee7)]. 
(c) Fev gure meame : R ww (Et #7) = Ry CE, EET) | 
| + ett, tee). 
Note that the pen were net spacipied te 
| be Atak ionany . | | 
G® site Otis ELY(t+r) + SM REITENS 
| +0? x") J = Ry (0) + 2K RYT) + KTR, C0) | 
| 2 &@k*+bx +0 Zo. Fire thin gyn nats fom te 
Ae von neg ative arth of tha reets canmot be 


b*-4ac = HR 7) - #Ry, Co) Ryy lo) <0 


[Rc] < J Ry (0) Ryy (2) 
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oe E[x(} = [es ee Gre?) 


Pas es aber -E [KG «lm ¥-X% oo. 


€>0 [| Epo € 


| ne Ore cet ps appa eeiecgerse? 


_ X(t) x(t #7) Ry (T+E)-R ARN 

wag p= hay ek EO at. 
BOLe gi = ELecoiteen)) = [ete aa kee 
| = Lim Rxx 8) = hye) A Ry C4) | _ dR 
| €~0 Ar av? 


: | 
after te neoutt of port (6) io ward. 
1 
G20) (a) Mo — hada periodic comporunt. cb) Yoo. 
1c) No — not auen im t, totad peer imeoursel, (A) Mo— 
 dapamdo on ¢, net suem in t, Amanage pour Lo &. 
Sax xt £4%) = Li "pEpeewar 
eal cao ( 28) cao? (278 aay et )a6 
ai "fied oe) + J cao( 228 . 2) ag 
Be [a te00( #2 )]. 
GH E(x(t)] = ELAL3 = as! adt = Le. (6) Ry E,t+2) = 
E(XG)XCE4%)] = ELALA(t4%)] = ELA7J (4474) = fiatda ("4 4) 


= fe #*%t), Ce) X(t) w not atat iomany im any Amat. 
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a E3-23) (4) ELwetr] = EL x74) coo"(0,t +) = SUCOIIf ++ f" con (aut +20) $2 
fel]. Cb) Ry Cb t42) = €f xed cos" (at $0) F444) cos" ietiatiah 
Jaen (batI3 [4 + ee2'a2)] which oa fumetion of % mnty 
 becauae—ef ascend orden atahonanitiy A KCE)r (€)- WEE) vo wdde —asnee 
stadia since x6) hao a Constant meom and aubocorubetion Kat 
lo nota forction it. 

(a) Fumetiow of t not atlewed. (6) Odd auwtoconstationy ust 
atlowtd. Askeconation maximum co net whee Yeo. (c) Maxim 
at T=? aud wet To, Auto covdotion must he even fonction 
of %. (4) Ry Et) cammet be wagakice, (8) Odd famctum of & nat 
alleed. Mowimum co ust ot T=0, as nenyavied 

G23) 63-28) (a) Odd fumetion of 7 net atlewed. (6) Ryy (48) # as 

, Ce) Mek am sim fumetion of 7, ao neguined. Cd) Not 
om mem fumetion 4%, os neg wired . (e) Fumetion cannot depenh 
om ft, 

G26) 6326) (4) Ryy(t, E4e) = EF KC Coo (wt) YUE +2) cor (wt +a,7 +Q)} 
zi, f®) [27,7 +@) + CO (2H,F4+0,% +G)J]- There & no coolant 
aoa i arRane bot turmo giro for att x. Ce) aftr 

cael arias on pant a from te sppeckation with oe) to 


@. ny Chet te) = LR, eo [concept +4) + con(anyt + io,z-+6)} 28. oyu 


— 8 427. he ® wnitowm on (8,,0,+217) mole ¥ és and 
Y, (4) orthogonet. 
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€222) Rey E3-2n K, (a meet aatio fy (63-17). The ria [Rey (E9[- & found : 
Tipe), Ke Se deaiees +e Smee (at) 20 whe tom(ne) 
= 1/(2%)- By taal -amd-errer ts condition occurs askew. ws: 

OTE, Ot ning volue af FR, pO F194) = Ke ee fen (0417347) 
= O.8120K = V4(6) =Jie 


4.8990 20 K 6.0334. Wi ts 
valus of K, (6.3-18) & ole 


patio fied. 

Gt) Fe a gaussian nonBem. vovebta fe hanse proba. - 
bibity of 0.9606 of being Ue am wiGinvel centind on 

do wmion He whinedl width 120 from Eppem- 
dig B. Thiso {[x-X]= 2.06%, But pimee |x-K} must 
be Orv hora. , Ham © =0.1/2.06 . Howe, 

Co)" = Yo ao we agus. Og in Su? = 10 2.06)" 
a € 16 w/(2.06)* = 1fe.06F = 0.2356 


fam — = 
X@ = 0+ NE = attr 4M. Rt tee) = 
EL Zotty + ce Bso(erede Métro} = aeyalt+t) +4ew 


+ Vale+e) + Ry (2). C.Sbtted = EL fx ety - TTI} § 


= E[fwcey-* Pf mcere -73 
SR ft)- 0% xcb) to net atetimay in amy Asman 
becanar He meam io time Bepansart; however, He 
autecoulebion fumchar co wibigandert of t. 


XbtED-X (E+E) 3) 
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EGDe ky C4, t4%) = B[AB coo (wt +D) sm(o,t +@+ 
| 4%) ] = 42 e[sin(w,t) + Sim (20,t +2@ +0, 2] 


= AB sin(w,%) = Ry Ce). Thia co met c fumchen 
| t se X(t) amd yee) ae rd) ane -sOnen 


statonarey . (b) R(at) = zi f'avceola, t+ 8) Sinlw,t 


+6+0,%) tt = AB” [5 (oe) +5in (ange 4204 


ph: 
@,t)]dt = AB sin (wr, t) + AB bp Sei Le eAe) oPa Keser) 
lo T 


é€cT) 


2) Jecra| = [AP |] su r+28) Tee) 
tem /] AB sin (a, gt +28) | 


20,7 


< 0.01 [AB | we 


Fou 16¢71¢ [AB || ae <[42} 


negaing TZ 50/a, - 
Ga#) (a) By He aarme. proadunec ao Examale 6.2-/ wa 


fora Ry, (6 8+2) = 2 cootws, t) > Ry Ct) 
2, 
Ry Ete = Ee coo (w,t) = Ryy (be) 


t 
2OT 


Ales sly] = BY 7 ceo(u,t 40) 98 =0 , E[xtt)] = 0 bey 
tHe sama procedure. Vexct, RCE et) = ELKO E+] 
= E[AB coo(u,t +G )eoo(ar,t +%,%7 + F)] 

= ABE] cof (o-u,)€ +%,% +E -@} + whos a, )t+o7+F+O}] 
BO whith vo wita functrr of t 20 X(t) ank yo} 
ans joenly webs seman stationany . )Y¥s=@: 
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(Continued) 


| Ryybtetd = AB cool (o,-©, )t 40,2} which o net a 


l ponctn ag t only 4 a: : 
Gr) ter £; = (ak- -2) -~(ai-2) 2 2(k- 7) 


. 613 C1 tke -c1/31, pR-0143 
| R, ert { os pk-i | 23. 


6 teyty) = Ry ltin ted - Xe My Reg’ tan be) Xi % 


13a -th-C1/3J, tk- i1<3 
=o, [R-t1 a3. 


ee o 
13 S-o0) (F- a) ° ° 
Pn 3 C9) 3-9 Q 
Ble|(2-9 (0) 13 CF 0? nae 
0 4) ey i (Fe) 


0 ry 2-0) (F-2) 13 


26 39 26 «33 
=] 130 26 39 26 13} 3 

o 43 26 39 26 

o ri) 43 26 «37 


G46) From (6: AYER, (RT) = Lf" XG) e094 #OY KET) 609 (0b 4 
wr+ojdt = ry Coo (w,%) zs eaeeaes as +t el 2 "Gea (hee) 


« Cod (20, 420 +047) At, The ascend cntigsel iv appr imately 
yer fteauee te comme term caches pagidly acfatine fo XA) KE +4). 


The, Rlarye 4 Rot) c07(2r). 


185 


(Dp) Dafame X,= X(t) 1M =K(E#I), Xj= X(E 42), 
XprXCt+3). The coveniam tou of Ke 
Lieto aoseso tte be ae in mata alah 
| shemento C;. > E[X; x, ] = Ef x(t+e- OREO) 

x Gre). Theae tips art ollowed JL 
KC) a genre meam from (6.3-7). Thus, 


Cr5 Ry, Gre) = 6 spp [-15-b1/2zJae 
! ee e”! e/ 


| 
| ee a a | 
= i | 
e' el” 2 1 ev | 
| 
é 3/2 e: ef , 


whine [ce] denstio thal destred covariance 
motuy . i | 

GS-2) Procedunse ane cdunticat to there in Problone 
6-29 Mew C;;= RCS t= 6 sim [7 G~EIJ Lg ij 


| Wi(j-e) 36 as, 
| 
Thite , loo 4 3 
§ oO] 0 
[c]=6 
o 6898 4 -@ 
o 36 ol a 


Fram (6-3-7) Ha autecovratation pumeiin. wilt 


your hawt ao constant tom X= 4 aSfled. However, 
peo (6.5-+) Hus conotamt co nemeved pom 
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G53) 6-5-3) (Contimusel ) 


CE; stk) 20 no wt chamge eccute si Ke clbmad 
of [ey J. Theo motuy [x-*] of (65-1) taas ches 
66-1.) Prmibs | me mone ainenapt) = 1 PC mise 0) 21~ PC annive) 


x Ate -At a ~At 2 (2) -o. 
s1~ Ee = 1-@” 2£1-@ 6) ee. 0.3297, 


G6-2) CD) Pe ette) = [2% Lee] “snp (- 3-5) 5 @7 TSCEUO 


P(i cath) = 5]! sip (- Bs) = 250) Pi ids aoe 
oe 
-75(5)/60 


nae P(a celle) = [ECT 1 pw » Pls calle) = 


[ 7505973 1 -?SC5/G0 7 
we Jee : 
P( more Ham 3 cable) = 1~ P(0 cattle) - P(t cath) - P(2celle) -7 (Fcatlo) 


_ pa OMT, , 1808 mses) , (7608)? ae + (Beye of 0 9k a9: 


GC6-3) (waiting Lime) = p(2sannive ) = (- Plo amive) ~ P(r amince ) 
~P(2 arnnuey. (A) Az 2/mmul. Pi hue)=1-e fer, or’ 
r facod 2 pe se? = 23 ‘ of au ° 
“aT 0.3233. (6) = 1/minmek. P(Lne)= nets 
thes 2 1-2.$€ ' w 0.0803. (ce) A= 2 /minuk, Pl Sine) = 
1-6 %s CA AY, on Ble 
—— = + US psinge x 0.01+4, 


“ah 


G.6-4,) Dsorred. probability to thet cf fhe yoimt eceuviemee of Ke two 


wrento Az JxX(30) 21} auk Bef x(60) ~X(30)=02. Siwmee 
P(A): Pf x02} = C5034) pl“) gg? 
a % 
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Ge) (Contimused) 
: Lis (60-909) iekaed wp [-E 2 (¢0- 30) ze° 


P (B) = Pf X(60)-X (30) = 0} = 


Beate pom en sores es ee. POs: B) = PCA) PCB)= ae* 


70,0366. oa 


GDR, bbtE) © Sees ,%, 6%, 82) dx, de 


=> oa ae te H, %_ 8%, KECK he) by, See 


Rizo has k, 
- Fk k, PCh, Aa) 
Boe eae, Re 122). Next, uae age to pet Kft, f 42) 
” Pa k, cAt set eA = kh, [A@,-4)J 2 ngnaee ae —_—mes ka-k, 
“kyz0 kt kik, hah, >! 
Ps Atk~ 
. : pasha F mA CEs -4,)]” eis aos babe 4) Bie =) 
“hizo hf mz o mi! m>o : 
ee 
= A(#,-%,) fom (6-6-3) at 
et? 2 k, ~At, 
ks At) 2 hk, (Ate 
e € Pall ah ne Ae SO Oe At, (1 +At,) 
OE z, hy! ir k,! : ° 


Lees $y 
=At, frome (6.6-3) a At, +A*t? frm 66-4) 
By reproturg 1 oben, procedure He Coes for t, >t, cow 


G6-6) Fou t.>t,2 Gylt,ta) © Ry Cb, ty) EE MEE I) = At, + At 


wAt At, = At, 4,<4,, Semilety, for 424.2 C4, 4) 


Ate JE ta 
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1 | 
Gri) E[2er]?] = ef [xce)s5 ree} {xc ~5 ve) FJ 
| = ee +y¥%e)] = Ee [x (€)) +é& pee) 
is Od + Ryy (0d. 


=) 67-2) (@) A 2,(ott7) 5 ele: ¥(e 2, Gear 3, 


= el fx, nee (t)} EX, one iY, i (t+r)#F] 


a 


= Ry y (tee) - Ryy (eter) - 5 Ray, Cts t7) 5 Ryy, (4,047). 


(b) Fou umcovutated processes (6.3729) opp ties. | 
Ry g (eter) = E[x,(#)X,(t#7) -¥,(t) ry (#47) | 
| 


. | 
| PEATE HENS Ete] 
| E[x, QJ €[x,(4+7)] - ELy ClELY (t+7)] 
~jEOJ ELI] ~jELY,JE[X, (44 79] 


E[z, *(4)] €[z,(t+)- | 
(2) Fn cnt pc wih er ! 


Rye (t,t+7) = 0. 


| 
HEAD) ELiwi*]= ef f° “ercenat [ (a) du] 


| 
| Ott tT i 


| =| iE Ri (ue GH Ae tt xet-a, 


y 


Ax= dt, yuna, dy ede. Than EftwI*J 
TT 
=f Reglg-%) dy dex > Next, @t 


Te y4-x , dr=dy 
f= x, des dx 
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4 GA-3) (Cont inastes) 
ec em arr casas co hotchah in Ha 


Now | ELiwit] = 
° rT ie 
Li [ Ryg(rdgar ee Rag (Td EdT 


a bald re0 Feo 


0 
= f-(T+T) Ri, adr rh, “T-T)R, (nr) de 
-T 


= L (T- ITI) Rar. 


AGA) Sines He Be ane aye- rman and uncovubelid 

, Left = ea eer Ot, cok. (a) 
i Each] = = é[2; de? wt 5. GR as bss 
alt era]: e[ 2; # Smet iz 4 er] 
2K 


== Rs E[2; Zg3 eo SORe wit +7olt a2u,7e° et 


ce, 
ose % zt 


atti wide - sense atetionanty eine, Kameam co 
constant and +e eae Waal 


not. Sapam om t. 
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‘ sagt - 
s@rdie El2@)J= i pejet aw. 2 e'sun (owt) 


me of : 260 wt 
COR, C4 t42) = eles FUME iE TS efe®*?; 


j Mot sy & Sarma a0 (A) 
_~ et 8 * sml(sot) 

e = Rg ®?- 

sot inated ¥£b. 


et) net ale -raner statienany bacouae a mar 


nn terme. 
WytAw Smt Got, ga 
wG7-6) ca 2 (ace) = eo “se ag. 
spe l a 
eo? ? Sun (asty ME Sh Cauty — 2 coo( t,t) 3 (are) 
bat Bat 2 Bat 
(b) Ry Ct, 44%) = Bf 2 coa(it) 2 coo (Ut +t) ] 
= 2 EL co (Ht) + confi (24 +2) 7} 
= 2 00 (04x) Sun Cts?) 4 2 Sea LAse(AF +2) | Ce) ace) 
. Abe (ate e) 
ta vet wide-aimer adelienany barouar Gott, tte mean 
an auto conedablen furctiono Rapand ou tome. 
x Agate, e+e) =E {x (4) coo (,t) -5 YES ui (ot) } 
+ [XCE#%) coo (a, t +0, T) +5 H(E+E) Sun (E+ 0,7) } J 
=E [xeoxctee) coo (i,t) Cor (Gig b +Wy %) 
+ XE C442) co (wo, €) $n C@gt +H, 7) 
72 YC) X EFL) suinlwyt) Coo ( Wot + Gy %) 
+ YCEITCE ST) 5H (e0,t) Sun CE 4 7] 
= R(T) coo (gt) 45K VY sun(@,t)- ELBE] = X con(ay,t) 
4p ¥ sta (at), Thuo, 26¢) & wet wiha-asnae 


Atolierany bocauar Ha mean co a function of Z, 
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Hl 
CHAPTER 
7 


(0) ELXt)} = [rx fcea8 = ["Aceo(agt +6)2 do) 


= A [am (a,t +7) - 3m (0 gt 23 = 


(b) EL[x*#)] = 


“2A sim (wt). ed 
| ynsam volun co time i garde ea sueanantd 


ea 


. cet “oye +9] A efi + coo (20,¢ + 2@)] 


4 


=A a = AY 
Ae" C00 (20,t + hice he =sA/2. 


i a dt « 


|e 

| xx = dh 
| 

| 


ple 74-2 Xi (o)= ATE 
(w)|"= 


»S$a[(wr+o or] «ae [Xe 


+ Sa[(d+a,)TJ 2 f™ 

pet co the fomit 
E[IX, (1? ] 
aaa. oe 


Din’, sae sae 


38 


te tae pame 


Bla) = a er [ses oe) + Scored], 
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Thuo, 


os ie ITI + ATES 
Xo) X,*(o) 
| =A *y *fsa" [(o-2,)T] + Sa’ [(a+e,>7] + (e 728, 26) 
| + Sal(w-W, TJ] $aL(O+a,I7I} amd EL{x,(o)|*] 

= ATS Sa°[(-0,) 7} + $e [+41] + Sal(o-W,)dTJ 
fate Thus, He power 
ao Treo of 
2 AF ft salto TI += X $0: [(00 + 04,7] }- 


Seinen Hin maaatt So unt inal te at of Spample 


’ 


A*/2. (¢) Frm Eiaiak 
-i0 


Ga-1) ( Contenuret ) amd) the ror co fie, same, 
| Bye AY2 . The twe power caleutetiune do agnar. 
GD (a) E[xt]= 0 y | bee am E[x(€)] = 

| RA/7) sim (at) ¥ t 70 | ( same a0 Pratl 71-1). 
X(t) nat unde - ~Aenae | atabonany. (b) Ef (e)], 
<0 4 t<o ame EDNC}] = A'/2 4 ea ( anme 
ao Problem 71-1). New Pe um 1 TA awrdt 


Tp oo ari 


= A74. (¢) Kilt) = uc bisseg. -r<t<7 
| aoa aii i Nias t Xp Ce) © Frantoe trans 
| foun of x be) s A eno(eyt rie” aes type 


em (x) = t(e! ee? “)| ame ‘ (c-45), we 
| howe xX, Cw) = AZ Se OOOO! 54 r(0-2,)T/2] 
-j@- ora, r/e 
| + ee iS 5a. [(s+@,) 7/2}, 


Zz 
| [yO = ATS se [eo-a 1/2] + Sa° [tore T/2] 


+ 2¢00 [0,7 + 20) Sa ffo-w @,)7/2] Sa. [(ad-+, rr/a}}. 


The thind tarvm co ane whim He sypected votus| 
| fo taken Leeauar sen tages vo vilignatd oven 
a full pried . wW uoweg tHe fact fat | 
fam Sas [ta? @,)1/2] = $(wta,) @) 


Pai 7 
ust, 


m4 lore has FLIX OE] © az oF [oe a) + S(O +0, dj. 


Toe at 
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Gi-2>) (Comb imuad ) 0g nite] leith Fey founh cm (b). 


ee ELX(t)J= 0, tko. ELx] «© sox £ (0) d6 
| J.* % 
I 
i c Aer eoo(wit+ajde|= 2A (4) f coo (a,t ) - sim (098)), 
w/z r i 


tee Kit) & not wide 7Aunac Atotiqany hecenge| 


ELX@)] co tim- dep aint. (b) E[x*@] =o, 
t¢0. ELK] = i % “Fg(?) 4? = fue) a co?(w,t 
| 0 

+6) 46 = uct) A 1-2sm 20,t €?0. Thus) 
7/2 l r : us 


: z 
Foxe ™ dina tf" ween [1- F sin (net) ] dt = Ase, 


(6) 1X, Cod] 7) the same ao iw aries TA-B. 


Your aunce f [2c00 (0,7 +20) = i, ‘Eoo(wjr +20) 48 de 


= = Lsin (0,7) - sim (0, he Sf sin(@,7) 5 wre hid 4 | 


Elinor}. Metz sé 
i ar 


[(a~ 0, )T./2 J +; a 7 5m  [(o+0, sri} 


Ay sin(ary] Se.[(0-0, )T/24 | 

| 7 - Sal(w@+a,)T/2]. | 

Ge Tc aca Limit the | tue Sa(-) pastor in 

the think ton have ae ot Wy amd -O, onby | 

_ Dy Ov -W, mltp Lid by par (dae $e opprning 

(facto). The hind taren co Hanfere qe. 
The pow ped rus Diag becames 
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HG1-3) (Cont ima) f (0) = 


Lonony [recauee EK (tJ) 
(b) E[xt)J = EL Asm 2¢ 


= A'/2. Ps tims 


XX T-h00 AT 

- 

= f A Sim (,t +@) e° 
~T 


ee 
=@ +e ame 


Qo im Problem 71-1 the 


Ae 4 os aa 


a 


Ly 2 


Oat 


the sppectd value vo token, 
ee eee 


AP [5(o-a5) + §(+0,)] 


| wad, Finaty, tot fT ep l@do = Ae whicr 
ogress with Pry 1 (b). 
t errs 2 Ast tds 

Ga-% (o) ELKCI = f° x fhe f Asim(w,t +0) de 
= (2A/t) coo (@,%) . xt) to net wide - asnmee stot. 


ce Hear dap emdant . 


AL dt 


= A’/2. (¢) x, (w) 


By ap pamd ing 2 Coa ut) 


| wks 01) dn Fee aotuction to Pratlm 71-2 hae bem 


| TW, 12 | 
£+@)]J =f Atsim (ayt +0) 22 ; 


a |e 


(e- 45) we obtoumw 


: x, () = Ar{e’ Sa] (wo~ TI - €9s.fw+o, a7} 


[x, (f° 2 AT *f Set [(eo-e TJ + Ga" [(a+a,)TJ 
~ 2 c90(2@) SoL(d-W 7} Sea. [(+ O,)T I}. 


Lede Shien eo whan 

The 

these tw Problem 71-1 | 
| 


LF [Scw- 0) + 860+ 0,7) and 
Py At/2 ao mw Padilem 7,1- -t, 


Fos dace agate 


wth that found aaa pot (b), 
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Wake X(t) = At coo" (cd,¢ t@)- A cm (2uyt 
: | z Zz 


+2@). 


; ice £f + coo (20,t+ 29) ] 


ks apices 


(a) ELxc} =P 


= oO 


a* Cb. 
A coo (204,¢ +26)J— de 


n" z 
& fo(e)do = J [4 ~ 


A*/2 (constant m time)! 


E[xce)x(t4r)} = R(t, 647) = Ef AT { 1+ en (20,+2@) 


2 
. A fis coo (2u,t +20+20, 


Sumet E[x(t)] oo coma t amt 


fumekion dace vat dagind om t, X(E) @ ride 


(b) ELX*)J = R, 
Since thin co conetant 


ALwAr atat Lonany. 


E[x*(t)J awk P 


xx = 3A 


jay 


= @ rat 


e@ er 


ie 


4, 


X,(o)= A 7 Sa.(wT) +f 
Py pring [X,(w)|* = 


ar 


oH 


wm» t and the aut ocovutation 


£ 
4 [1+ $ 00 (20,7)]. 


x) * a | 


with time AL E[x “uit 
"/8. (c) x, (wo) 
jot eepend 2 ewe () 


é dt. 


i: ety to get 
Pes weal 20,73 
20 5. [(w+20, rT}. ! 


¥ 
(oy () amd tekung | 


yobs ane ea ach to @ wr gt 
! EDGY A ane $a.(o7)] + AD at se Pf ¢as-20,)7) 


' | + Sa * [a+ 20, ori} 


Yeyt, sumer fim Z se(«T) = Sia, thei: 


608) = Som elon sr 


Tro 


< An 
tote wile wt nde aa 


Aen sor + 2 S(a-20, +p scorns} 
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Gi-e) (@) Haw ELA}=o ,|ELB)=0, EL(A-A)*] =ELAT 
=o", EL(B-5)*J = els? =U (same vortawee 40 
BJ, amt E[(a-A)(B-B)] =ELABI=0. Then, | 
E[xct)] = ELA ceo (ejb) + ELBI sim (Ot) = 0, | 

| 
| 


Ry, (t, +7) = E[Kcxcer 7] = EL fA coo (wt) + 


B sin (yt) }f A teo(w,t +u,7) + Bsin (ot +0,797) 
|= ELAS ceo (w, 4) con (Wt 4 0,7) + ELAR] cos (ut) 
3m (at +a, vr) +e By. 3 (04+) Sim (at + @, Y) 


+ E[AB] sm (w,t) coe (00, t+ 7) =o coo (0,7) 
= Ry, OV). X(t) & wide aeons Atot iomany becenae. 
the mean io a cmotant with t aud He oute« 
covuelation fumet dow fa|imdupamdant of 4. | 
| (b) Fam pect (a): Raf) ween (a,7). 
| (6) Sumee Ry (4) ce tdenticot va fom that: 
| saat earn unt Kav og inepactie 
Ay (2) =o “mr [Se2-e) + 562% to) J - 
| 
GED The Simiting fore ore impulse i annphitua ool 
| 0 duration -» 0 white area co content ot umity, 
att wham Te 0. Chranly amp ditudes amd of st. 


ane palo fi “~ (2) amd (b) . Cheek anne : 
ce! - T 
ef re Cad bf ee a 


becouse this vo the ana ef a Pausson denaits | 


(b) tra = f Te da | 


G@i-8) By apply img the spplamat ten iw Prato 1-7 
(0) Qua = fT Son (TH) yg , fat £=07, Ageaet, 


| 
Arua = -2:f “sa(gdE <1 prem (c-53). | 
i 
_ @) tne = fr (mi = arf Cinar)de ol! | 


@) a + ; 
GED ta x, be amy panier, seas qeunekt: a 
| BaF pte be ie tramelfionn. yar=f "x, c4y 6? 


| 
jut 


0 
X,(-w)=f x, (te dd X,%(0) for mak %, (4), 


Thus, X 7 Ce) = X7(o>) he, + pret X(t), 
hg) = Line ELIPE8) 8 4} 


| 
T+ oo | 
| 
| 


= Sinn E[Xy(@) Xp io) tom ELI, ()}*] aid oe 
“Tee 2r | ] El .T.” 
: y = dnc = 

(Giz18) Dafime ¥, Ce) = Cae T<t<T 

| =o, : i alae hoe ‘i 

' Then 2. (é) = dio Kle+e)- x2) , -T<(tamd treet, 

€> i€ ‘ 
=O, i | shoaw het . 


Use (D-6) to Douriw tame form %, ¢) to obtain | 
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G18) (Continnad ) Ko tame foo seca X,(): 
XC) = KL RC) } = tiie 2 1X, twye *_ x cai] 


ms x, (@) Lim iar Sin (@E/2). _ jo Xl) 
ewe (@€/2) 


: where x, (t) <> X_ Cw), Next , 


u 


glo) = tm EGC tine ELlie 6071") 
Teo aT) Tee 2T 
2 thin LRT «te C0). 
T> © QT xX 


(or by (11-3) amd (7.1-5), 


Dashing %, 4) omb xX, 
| eye: Dofeme ¥ (4)= X(t) coo (Wt +O) and 
| ¥,(o) = fT x, (4) coo (a, t +O) € eae | 


,t-ID, -sot 


fae j 
“Saw” “pla” jer at 


- gr, (@- -2,) +58 x (a+a, ) fre: (p-7). 


Next, spool [X,(a- yar + [X_ (+O, aj 
e° te Cae = 0X, * (ast @,) 
+ 1028; ore, dX (ora,) ro) 


eer rrpected = h 0) wRth naopect 
Efe 18) “f "fertey ej sinc0n} 3 =O. 


Nayt, tee ap preted vedas of 0) with mopect 
| to XCt)- Them 


4, ylols Lam ELI, cot*] te (03-03,9]"] + E[}X,Co+e,)[?] 
T20 BT eC) 
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Gant) (Comtimuad) ov @) 
| exe) 

i 

| A 

| 

I 

| 

| “Ww 0 W YD —a~w -0, 


Gea (a) Vaid. (b) No 


w. (€) No — not sreny whine nen wagative . (a) No —| 


eee 


N 
is a X%(ter]] = 


oes jer 


frac te ane cvthagel E[K;QIX; Cen] 20, be5 | 


amd EX) X;(t4+7)] = 


| 
Rey B84) “= «,* Ry. 


By uaing (71-20): 
6 yo? = 


» -%¥ 9 ww ® 
9 76 o 
i . loan 


ee No — omaha wan nag sities . (b) 
CC) No — net anem lin 


GEN Rag (82708 ig x 


aon a Job; EXC KS CEFMI] © Sine 


x 67) 
é 


[8 (ore + J core, ] 


By) 


“el 
| 
| 


A/y 


YAN 


se 


w. (d) Mo — 


nt aloe neok 


ND 
(t+9)J = ef z x, X(t) 


| Reb 7 » Ff, ae 


Et hs, 
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Gi-15) Rug (,t47) = ELA cool Ot +@) Aceo(nt tare @iJ 
= (A/a) [co (n7) + er (2nt+A7+ 2@)]. Toke | 
srepichatin orith rapact bo @ fin. 
(Retr = AE [ecocnr), aw fem(2ntenr +26): do). 
-AE E,[evo(27)] |= Ry Cr), 
Newt, tobe sy pected vale, with feay set fo mr. 


Reb) = f AX evo(y 4) £0) 44. 
Foun a oe power fon 
| ore fi {fe(e" e ) Eco 
2 SIT ApRr, jw 

“[F{f_(e Tbe “a7 } Ran 

Cs 
i am [S¢o-y) + §0+2)] pum pore 
of app me |E. 


={4 at [ 5¢0- 2) +8499) £ fi(gidy 


ast 
| = ad eo (2) + £,k-0], 
| where (A-2) hoo ae used. 


G@i-18) Ry ft, t47) » elrevteen}- £[{arexce} jararceer}] 
| = Ef Ate aBxce) eae rcerty a: XE) XCE+T)] = ate | 


| 2ABX +B Ry) = = R07). From (7.1-20) and 
pur 2 of Oppendiy EB: | 


Sy CO) = (A+ 2ABX) ars(o) + Bid, (00). 


26} 


coleulele | - ~ : 
j Gi) bx x (rena) uaing (6-28) and (6 27) 


oo al <i 
| ig ee > aed j= Pw tem F)I | 


Sew 1+ (os y? tikw 
= 2PW maul ; 

[rod (wo) de = [tee 

te xx “kw i+ (@/w)* 


= Pwi hes 7 wen '(S)} a L2 pw f Kw -w tan )} 
-kw 


2 apw Lk ~ tame) | wf k ay] 
apwtom (i) '< tam (Ke) 


As Kem, Wnma = 1 aia saya tet a pom 
i we 
Gis) ("48 c0) deo of Pém(tz) de = ewP ‘ 


[ord coy dea =f" Pareo( ZS) do, ht x= Fe 
= 02 RX w aw 


Ww 


dx = (W/2w) dw. [“» “AS (09) dea = F(a) * *encridn 


= P(ae ey (es) aftr use of (0-41). 
Ca vO ee ads 


| 
| 
| 
CED ICN ae Torte =f dw = awP. (tontd 
(= Pf"wtde = arw7s. Wome = 7 : 


(WfAhpote. foh- led = apf “p-2 jde 
pw 
ee 


i= Pw. [letd,cor de = arf" -Bydoe? 
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Gi-19) (Cont nia) Woe = Pwye _ w7/6. 


Pw 
f 
ie fb tea) deo ail 
zd) ee Ee fie (222) FF 
w 


gl 
ff Bet =) °F? 


| (¢-29). fo ot (a) de | 2 pf —etdo 
| ee dhl Ged. 


co 


P = 
i cers. 8 (eye 


amd (€-30). From (7.1743) 5 
Pw Lis ten (5) | 
ENTE ee = a oe Ste] 


Fnem teres 7-35 Warma = ¥ [WE - &, "J where 
W vo ug Ho git Aids of (741-22): 


@, = 


Wee ven fhe rare ew" [1 +Z tom (B73 


WwPeWw 


=4fw* tar 


e tam (S)I*}. 
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dex da/w aE dasw: 
oo) 
= ow ey tw "ar = 7 PW/2 from 


Broo(ieety® 22 |e ee)* 

; 1 j 
(c-28). “a s8 Cw) doo Be Pf ete 
0 xe 0 [i+ (2% )27* 
ée H 
ada (wiz «Jd * (WE 
<P iw, & (We+a dt 

| * Tess ~of eT om gel es (1+ §4)* 


| = Pw [i+ tani'(-S)] oftin using (0-28) awd 


2 
ee ee ey ar.» wf WE +045 | 
“oe (ite | 


2 
| = pwn (1+ S) aftin paling (6-28), (c-29), 


Grzh) Fem C112): Wate [2% dw = 


| 
| “f- (@- 28, +o, *) Gi (a) deo 
| = afford, (a) da - 28, food, (ada +, v4, (w40}..| 
| z 
Wet + +{4s “od, lore 2,* + 5,7} ay oer 

8 ww (2) des 
(1.1-23) hoo bem weed. |Slirer by (@) te aim may 
| =e = : 
Wms = +[w*- @ 7] oo hare 
[od corde 


wis 1 xx 
= 
Jey) dea 

Gia (a) dan poine 2 amd 20 of Open & to get 
2k (@) = 615(w) 40 © pak: (hb) Peus = R fos Sw, 
| AL eos i 
| (0) Forman im £@ <5, be Di Jdo | 
i VE eo eh) 
(soea a We ( 1 
pane J gsi < aE “23 i 


i342 [FCY) -1 +F(M)] = 2 +2 [2 C0. 5987-1) 23.3948. | 
| Frachonal poser = 2294 . oerge (on 67.9 Fo). 
GBB) (4) No ~ nok eat (4) Wo - not mak, com be raged, 

' (e) Yoo, (8) No — net sum mw @, com be naegitnie, ce): 
Yeo, ank (fF) Yeo. 

Gu-2) From phctehes of Ha darivetives we find Kat 
vot 2 pre Apactiumes. 
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Gas) Frum te petetiow to Pretlem 71-15 


fl 
| R of Bete) 8 (AZZ)E E, [<0 (Aut) Fees (Qt +7 42@)j 


haneeresar a) He arcond tern ob gee, a0 
Ry lt) F (Aa) E wa Lewsey whic, & Ke came ay On 


ae Se jRoupon & on co Herame ao before. 


6b) & EL ffote ash fe eal [Be +£-o] doo 


The mt ony of £,,(@) « 


Use € = who 
ee ¢-3i) ce 32): =f tte / 


2 colt #(ao/w)? —<e pa ie 


atdea 
Lt lla aati ce-38) Vimo f Tema! 
@ wide 3 w?37/8 L aut sd 
f wofir@sws*}? wire : 
w*doo 
Grad) Ci-28,) Yas. ais aaah ce se) Whew =f Cater! | 
if wo do  .wW 3ar/16 iw 
i teafit@/we]* wsr/ic | 
: : + 
lan (2°38) amd (€ = 36): Wns “fee / 
5 whe w? w/16 2 am 


: = Pe 


2 DG)" weirs 


1-30) Frew. Durght, PP 39> ov 


Ae Kid 4 1 a 
Jao Citxty — 20N-D) Loli exe)! 
Cae 2 oe - Thuo, 
One aw eOKy 
f° etd daw w? atw-) 
Ware ™ J efor” Caer *e-O w (anv-3) 
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#G139)(Continul) = w*/(an~3). 
a #GI-3) Fem. Gradohtayn ie Lae fP. 65: 
Cc xt dy z 3 oe xt dx Thus, 


Jeo Cit KTIY = QN-5) Ico Ci KF) 


2 okie ie ata wes 
| Mame { Tecan ) ao [i+ Ceo/w)®}” ” guns 
Dor,  eldeoter sl, [#- Sy dos i. 


roy wdgodtos tf ify +4yde = 4 wt6* 


sr | 
2 7° 
| Wie = ee = 36/5. (c) We Cruse, Raunin thane - 


| foun ff. For He fost teum wan pan 6, Op paudin 


Bi BY Sa lero ¢nact(2). For te ascend tum: 
3 


1% 258% 4 z 
: anh 8 | fi "are is oie +f] 
esakuctad fon ~6 to 6 ile) S- sees} 


| Frnaltyy by aBding He Thee fareme 2 
RCe) = rex BC68) ese )} 
oD Kft) = ae “4, oe oe AM; ce by Aipetinn 

SRE oaleedgene te, 


se wed, se? dw, Ww,  feeconks 


an Sd, Cordes 
Yay “Atta? =o = ** 
tee art ieco | -! | ; 
ar Ry 6) Rf? Artz w26 
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(a) 


w/w 
(b) Fer w>o; bby plu) | (wit? )'¢ - 6@ a(weatyaw . 
da (wrt ety? 
when wrt wt -4#@? = w= acu? =o 


oe wo W/hl3 « 
BD Shgonte ef 


3 
(wt eat are fm Co -29%). 
S “od, {wide = : “S- wide zr 
@ 


2S 2 BZ pew (¢-30)-" 
(wet) 2 
, wo. = 27/QW) aw 
° 3/we ak 
o © aS 
28 Cwidaos 6 Os 2 
5, a 4,6) deo ial > few Dura ht , p Bt. 
Thar , : 


co 
we “ 4s (09 -a, ) by) de 
TONG OO 


vi [2 
Bf hye) ae 


a i 
Grae) Sk boda = 6 Ff rec wee twtey> = 345 pen Dunght , 7. 30. 
o do 
for 6S) wiaide oar, fem (c-32).- 
207 


~ 
_ Hf, ed, foldw 2 


-83, 440," - ow, 
(h,wrde ° 


(Continasd..) [2'd corde x é ese 2 pom Dangit, p32. 
| Then, Bs ama, mw 
° Saw) * - ; 
Fremtir aatutin to Problem T1358: Way = ies 1 of 
= aw/t-(n/e)? - 
(a) Wo. b,,60) cammet be magetiie for amy a. tb) No. A,,(0) 


nn t—be—srem—in—oo r—Fe- Yor (A) No ff Coo) mao t he suren- and 


i fom brea = 
CED EA forda = i [3- J ee = i. 
. 
| lodge des (raf Set dao» Re. 
(J 


id - * 
ks (0) dep = [ap SS Je = (e+). 


| Faem (7,1-23) bea C71- 24): @& = (Iwo,/2)/(qwia) = od, 
af wA_wide qw 2, we 
Wrona ® tS, etdatin os JPN Pe) ge ais, 


SP8,,621 dw ig) 
Thur » ae 22 W, 


? 
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Fram (C716): Rypl7) 4 P eew*(w,7) = PS 2 
| + pc09(20,7) +z coo 400, 7) F . Frew fp cine 2 
(amd of Append & : 
A fe) = TES 3 fa) + d(0-20,) + 6 (a+20,) 
+E S(0+40,)+ L S(a+4a,)}. 
From (71-12) amd (A-la\): 


= | Press rae ae 
La Beaks wb orde Per MefBeme peg} = 


| 
Ca) Uae (rimia). Poe tie bed | Eneme 


x= 2rd w@ itt 
pO Bae ian (SEH) «tet (SEH. 


= whet The We. 


z 
Qa) Use (6-32): Fo ah ea 6 w*deo 


© (ira*) 


to 
= & ae $c 
Tete)” 8(1+e2) al 


em 
~ 
mS 
1 
é 
Rd 
~ 
& 
eo; 

u 

Coy 


ie tina Gea 
= 6 f -o/6 @ @ tant! eee | 
== oe LO + pat 
Gast “gece? * 18ieea®) * ie (o)} I, 76 


| oo Ajer 

GD i “fo Reel | ar poem (7-2-1). But 
| 

Ry M= K+ 6 or) pom (6.3-25) Ae, using pair 


Lg pp talon swe Ga 


#, fOr ark*6o) +f ey, x67 & meen 
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@a-6) Frem (7.1~20) soe poe 20 of dep 
 dtoref tr eee “ar = Pare sca 
G22) Herne Rr) = P tai hea wher tri (-) co 
defined by (E-4), Fromm pei 7 of Oppendey £: 
tri (t/r) —> P| Sa*(at/2) 
Ao Rr) = Ptr (a%/T = & ors TP $0.°(o7/#). 


GAB) thee the notation ule -¢) te wits 
| Rox (r)2F Ptr (te at But Ptr (7) haw 


ne-e 7/2 
the Fourie, treme fem r P/2) Sei(wr/t } prem pain 
| Tog Oppendiy E. Frem (0- 6) P tri (TaOT ) 4 

(7P/2) Sai(ar/e) aaa ee me oe oe | 
Awor=F TE sa*(eotfu) @ 97 


joo -j nor 


=F sa(wt/+)F e€ 


] 
cate Uae | i 
|2 -jnwotT j 
5 $(@ -nam)= TD z e >) 
W=-00 20 y= Lo 
' (See pretlom p-8.) to! Petco 


of (a) = 1 P Sat (wore) E S(wo- 227), (2) 


eee 
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(2-9) R, xfT)= EIKGxCetT)I« : EM, a, E[X; CE)X, Cong]. 


| 0 


| amd 


r) 


Fou ga x6 yaLang, 
Ry (r= Ea, “Raf +, 


N 
< x.” 
| & tw) nA ; ff +f 


tergty 


| reause of imdap srdoner ELx; CK; (ten « 
b= 5 amb B[X;()X; (f47)J = E[X; (4) 


C#s (fer msanel). Thun, 
Ry x, 


Zz 


Run?) oe *i 


nN 
‘ 
é oo 
/ 


i 
é 


aw 
| 
xi\# 


bea jes 


RS: gee 


JETX; +7] 


Z £ ara,&; x. 2% Few) 


isha pah Binapr dppamads “Evkas eure sania 


2it 


iy E om (D-7) avd 


But Y Fit)e Flw) 

Thus, : 

R fv) = Aen er, cad pee A, MA 
2 i p X74 (@-0,)" of + (0-404)! 

+ amd od Ms KA an KA 

xx a+ (ated, )? K+ (0 + We)? 


£4) ap (£5.0,t) <> Flata,), 


Ga-m) (#) From (7.1-17); | Sex .@) = 


| (6) From (€-33): B= 4) 


= (i ta™)? 


| 
| 
| 
=2{—2,,- #2. + Ft} = 9/8. 


rT 


- 60*40 


7 Cg(itea*)* 8 (i+@® 


i oe eee ee Rr ee oe ee 
eer 24 (ites He wie "Te ano) : 


Ges Ryy (t,t+7) = eLyeoyceen) 
=e[f" ACEXCR- gd3 fe hey rx(t+7- 247 J 


ie ie Reg ORI FINAN = Ry (7). 
Fourier taame fom Ryy (4) to tain A yo). 
' i ne 
thy CO) = 1 Ruy 1) ear 


YY 


212 


Ged) C3713) (Contin usd.) 


af Ris iz Rey (T+ E- phierhopdgdn} er "dr 


! eye whee sf hep ff ROE ne. art dyade. | 
ta ws T+E-y , dae adr: | 

bo = oo a4 | 
| lore f" “hipe’” 45 fi he'd f Rue” dat 


: | 
Thus, H¥(ca) Hl) 8, 6) 


#8, (0) = sg (wo) [Ho]? . 
iux 


CD te) Onerage power mn a pimugord of pror 
amp kitinde A co A’/2 (Mm te pan oun nowmet- 
tution convention ). Fer nome ene Uae (71-12), 
t (% wide 7 
rae’ are Teor = wise on'(2) |", ye w/2 
prom (c~-25). Dafne com) a0 aig nal - to- none 
| netie . Then (/nj= 4. Ch) GIN) masta 
eres Ww-ro. The Comakgasece of chovowmg W oO 
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Ste sae 
+4 4 coo(ax)= 4 she” +4te” 


@2-15) z 
@2-18) (a Expands tes (x) =! ry 2 


and uae OP an po typi Be 
| Lz Bw/2 : 
| Bowrs PE,» POE, 
wet we(a-2%,)* i w2+(@+2a,)* 


{ 
| 
| 
| 
| 
{ 


(%) WHR w,2>W ue haus, prom 66-25), 
ees ee Pred 
Lourpase ard Jwr+c* 2 Koeradi pase * ert 
ete fs) eee 22. 

| wet (@-Rw@y)*  #ir | ge Wi + (03 +204) 2 

| Nokes Hat Candyase amd Lowpese components sack. 
/ pecacte hell of hs cto teS_poreunan.. OS eee 
AGRI) Wa vos appemecnia of cooM (x) gue on pp 8S 
ab of nah sh tayn and Rygh aheng with prix 1g, 
| an& (D-7). (a) w ie oBd 21. 


} 
i 
1 


| sh 
i ewan) = ww Z, (a ceo [ (u-2h) xJ 
' os Diez SON-2RIe  -5 (wah x 
Lanes hee (hs [e : +e J 
i Thise , we ‘ otter | 
3 072 Bw 
6 (w) 2 2, fee 
xXx 2” 1 = ( (x) w*+[o-(w-2k)w@ J 


2 Bw } 
wef + (w-ako@, J* 


21% 


A G2-18) (Continsiad.) 
; Becauen N= N,N 2y-7 3,1 erly, toune m J, la) OAR, 
eee As Gaetan ak Be 
8) eat» fn) 2 (TJemtvahe) 
N fvem 22, The, 


hg BWA) Ow Raps Bw 


| w*+c* keo ‘ae (w-ak) oo, 1? 

i baseband ov i (x daw 

| Lowpare tov gee aew : } 
i ' w2+[c + (W-2k )G, }* 


Tm te Ha summation are bamdip ace Pe Ory 
| Located ot (oven multiptec of %). 


5ED (0) hy (4,t+%) = E[r(r(t+e)3 = aE) 
tz, 


| - xK 
Bra a cies hs R(t pt) Ry ty) 
te. _ts ty 2 t facta oer 


+ Ry, tty ae t) 
+ Ry fb 6 R(t, >t) -2x* a RE-TIR, £77) F 
| Ry COIR, CE) + Ry, C8 DR Lt + -a¥4 aro 
i (2) = [Ry2 7) FP A RZ C4) +R, CTTIR, (THT). 
he Waa pes ua ee to tna fourm | 
+e pat term of (1 
[R, 267) -a¥ “Jem ar[ R(T - #7] S (0). 


The ascend term a WD trom poumo wasng (2-17) 
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G21) (Continush) 
Robt) ome fd (5). (oo-F) AE - 


The Haid tom tramsyorms lay uaing (D~6) om . 
aad fete prot ond Phen “TPiging (b-17) 


qa 2F07T 
x. GeTIR, $t +7) <> sf- od (Id fe-#) e” . AF. 


ata termes and. Tee (eee 
gt 4 tw) = = am[R2 Cr) ~a¥t} S¢w) 
ESAS Gedf se feo- 257)}} ag. 


(a) ines edad Ryy (4, ees a mace m t. (8) Ry lz)= 


ATR, C8 #2)] = ideal, 26 ene tame) at 


2 
af ce’ sag + coo 484)] at = ce **. ¢e) heylod = FIRlOF 


pee 
= Rice ** 7 = sh sl in 20, Table €-1. 


2-9) Ryy (Ct, tee) = EFL Ctr -K Ct -ayl[xcet x) -x(ter-a)}} 
F ARE) — Reg lE-A) — Rey lE #4)» La) s 2 dC) ~f Go) 679% 
-&,,60) 8 are +d fo) sin *(wa/r). 


Gaia) £,tore Ite” Ap | Gass) +Ca'esya? 
AX e414") ~ Bta® +e ~ po) 


1 asking term by-tewm sprafions for A aud B, we howe A=S, 


B-7, Farm pain 14, Table E-1: 
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(62-20) (Continued ) 


~ It! -31t1 i 
Rais Ze Pe ELL LPS (erie ee 2 a ee 
6 xx bte* +a" 


Ge» Frem srr 1%, Tahhe E~t we cam wrt : 


za ee sel 

Rf) = RCE) RET) Sas = by! (0) , Rery= 
Thus 

to 3 [Fl -3) 2-1 

Rey lE) = REzIw RC) =f Be w e di. 

—% 
For t 20: 
og 3F OE 8 ear gery 26 oF HED 
Reltd = {5g e b+ffe rfte dg 
= 8 eo (per) > Fz. 


= 5 2 sett 
Somce Ryyl-%) = Ray (bE), Hom RiwrsZe” (gtr). 


A GERD) RE Ca eee aia es ates 


-KITI 
(p-'7): a 7k. 7 
a FeO 

~XIEL FUKe 2a 

sé . x24 (aza)* 
This, *: 

= KITT KE KE ahE K x 

¢ x s@ {@ +e jew ———_+ 
#0 (he)! z ) 2 4( a9 ~ &)? x24 Cor + KI 


sin@ivie = UCT) SM (KT) et + uUul-?) en sus (mh BS 


From por IS 2 
~KIiel - = 
(@) - ot) (arte) 


som (K1%1) € — ee 
' f K 24 Car-K)? X46 +m)? 
Finally , 
K-(@-K) welaotd) . Ba? Z 
RC) pe + ek = Ge), 
CSE A < ht.) a bn Ce 


2i7 


*@3-1) (a) E[wtt)] = EL X(t) c90(0,t) +¥ (4) sim (0, t )J 

ie eee ee hes oiibaapmeciae is || 

iy X=0 avd Y=o. Ruy (t pb+7) = E[{ XC) coolyt) 

+ ¥(t) sm (03, t) Pf x(t+7r) cso (et+a,7) +t +7) 5 Cayjt 

+ 4,7) }] = Ry, (7) coo (Wt) coo (wt + 7) 
+ Ryy (1) sim (,t) sim (@,t + 7) 


+ Ry (7) coo (a4) sim (@,t 4 &,7) 
+ Ry CT) sim (Wt) cor (wt + 0,7) | 


|= [Ry es +R, pr] cos (aay ) + [Ry (1) - Ry, JL vt 


| + [R,,. oe RYO] se c40 (20, ¢ +7) | 
+t [Rey SO + Ry rd ]b sim iaeyt +07). Thie function 


bs imelepandont of & only Y R(T = Ry na 


oe play Be 
Ry (4PS Rey (4). Sumew Ry, 


Tia yor) [Sse (6-3-1674 | thie foot condition meame 
eS Poh wadsle an AR | fumed com of 7. Thos, fr: 
1 Wt) to be wide - dence ated tn any we again é 
E[xtt)]eo, ELytt)} =o 

Ry C7) = Ryy qr | 
Ryy lt) = - Ry 07) eR GT). 
Cb) Ryn) = Ry (4) C00 (2,7) + Ry C7) Sim (0,7) - | 


| 
1M Ry rim lor , RY: ey pCO), Pham on 


x] 


« Fsuaian trame fovm prep sty (p-7) 


R67) 00 (047 am 7 14,,@-%2) +18, (@4 Oy] 
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*G3-1) (Comtinutd) 
RO Sim (7) Gy (ens) ~4, (ar @,)] 
| amd | 
= a 
A #{400 “+4 Coe @, > 
-j A 6O~ 0/452 (ore, }, 
(C) Fou umeebated x(t) lamd Y(t) Ry (rT) =F <a, | 
| ae WB, (02) = 0, Tham 


eR) = $[4.¢ +a) + Bi (w +0,)]. 


73-2) (a) Ryw lt, t+) 2 na + BY(O}SAX(E +7) 


i] 
FB Y(EUTIF] = ART) + IB RY Cr) + ABR, C7) 
2 2 
| FABR ). 8 lade ALL (ode B Ses) 

+ AB (2) + AB, Cw) . 
(b) For umemnlaled x(t} and v(t): yy le XF, | 
Ryy(MeXF 20 

| Aw lOd= ALR lor + Bd, |(o) + 4 FAB Stu) 


from pain 2 of Uppendin E. 


| (e) Roy EH tt7) = ELK) EAKCEYT) +BY (ter) = ARC) 


| +BR OM. Ff Corsa od Bd cw). | 

| Ry E44) » EL YIEAK (ter) + BY(EFT)} J 

|= AR Cr) + BRy Cr), 1G 6a = A 4, Cw) 
+B, (a). j 


2/19 


: Tr ~jot Tp SHED -50,t-50 
a@3-3) Kyo) = f'xere at “SF eo "re" ° | 
gist a7) 
i dt = ATE Se.[(a-c,)T J +ATe. 18, Mao+e,)r : 
ot +0 -5 Mt - ; 
| ¥, co) “f vee" yt = fi woop ef ene et 
‘ +7, 2 * 
i -30 3 Tr = -,)t = 
i.e” dt = ei? f ware are { wee) 
—7 = 
i ~3 Cad +0, E 
| 7 . Com Heee rrautle 
| E[X,"(e) %,(orJe E [3 seqco- al {wees gO) ty 
t 
+ Me 752Q. Sa [contr] /" were Or Nae 
3(W-O, 6 
+e’ *Barcorarry” wite dt 
| 
| at 5 (A +g) t 
| a salcoray rt {7 Wet) e at | 


= | 
= AIM f2rset[cwo-,)7] iT Sa*[leota,)TIJ 


+27 ELE? *O] sa[(co-4, 7] $a.[(o+e,)7] 
+27éfe 28) sa[(ore, IT] sal(ora, dr J}. 


fun ELXr ¥ (ca) Vy Co) = SE { fo T So2 [(w-@,)7] 
: ws at ‘ 


+d sine T Se*[(w+a,)TJ 


| + efe’*& oO) Lire 7 SLo-ayD Sinn mn SafCose,r7y} | 
| 
0 sept = 1 of - Wy 
From Epample 71-2 amd Pratetion 7.108: 
. T 
june = oe ter} = S(t) 


Aina © Sa [erji= Sto) 
Teo T i 
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*ED (3-3) ( Cont insted) 


t fo = Baim ED") YN [A fac w,) +S (+e, : 
| T-Pco 2T | 


Thin rseuet indap smdanit 
! cause the Tavm imarolorng | ere, 
ee to We swokueted | | 


@3-¥) Use (73-12) amd (1.3 1H): 


Ryy 6) = Re Lh, j@y= +4, aye of f“eo)J 


oj He amity og @ | 
928, ween, 


wd 
"> Hine exh (w)¥, (0) + X,(0) ¥, *wor] ¢ 


Ry (0) = Ref oor] = LES 0) + S,¥ cw) ] 


2 To 2T 
Thue, from (1 amd (2), Ry lw) = Ry, Co). Yeyt, 


,,() = Im[4,, od] = [ey (eo) - 4,,400)] 


| 

| 

| =f kim el ¥ Myx, (eo) + 1, (OX, a). 
| 

| 


= din 1 EL xX, 0) 0) - X,@)¥,*(o} (3) 


23 T-»0oo 2T 


Ly) = Tm[ db, Cod] “tlt (a) - 8% wo] 
= 


= dim ef y, “eX, (o) - ¥,.@)X,*(o)]. 
25 Teo ar | 


| Thue, from (2) amd CH) Zyy (oy =-Ty (a), Mept, 
i Ames Xt) ama Y(t) ane paok procettcn it is 
to ahow that x,* (@) = x7) amel 
¥,*(@) = ¥,Ce@). U toed eee XC) = i. x(e)| 
Ci x,Sco) = fT xeer eat = x, 0) Y 


22! 


CAE) (Contin) 68) 4 real. Q aimilan proep hotdle pn 
¥,(@). ff Equetionn (2) and (4) become + 


mwa) eb fin *e bye ~03) xX *(- 
Ry Coda s Sin Sel, ae @) + ¥(-a)x%-0)] 


= btm el ¥Copxp%Co) + ¥,%00) Hy Co) J = Ro) 

2 ree AT | | 
2 om ee ae * 
Tye) = A hina BEL CONE) ~ FCO NEC] 
| seh det #0) Ye) X, (Je -Z (wo, | 
| gp ten Bele, ()- ¥@) xX, } = - Zw) 


i : i 
" Ry (d= Ry, lo) |= Ryy (-0) 


LT, Ce) = -I, Gays |Ty,-@) . 


| F 
G35) B.C) = Rey) +5 L,,@) = 


ny Ay 6 @) +5 L,-w) 
= By Cw) | | 

Bt) = RYO t5Lyy ) = Ry (@) -5 Ly, (@) 
= 8, "(ed 

Thue, 


a“ ae + * 
Ay yn = hy 6 = 8, "(). 
| | 
Fou otthog enol X(t) amd rt) Ryy(7) 20 aud 
Ryyiso 40 Ke Pourian trone forma wh genes 


gy) =O, Avy Co) = 0. | Fou umcouclated x¢¢) 
| amk v(t) Ry (7) = 


= KF = Ry lr). By using 
pur 2 of bppandin E the Dower frame former 
ane Go) = am x F S(2) = J, @). 


222 


GD By He some precabiee wand in Problon 13-7 
| sg R,(t,t4e) = EXC) XCE+BI XC +E-7T)] 
peg te te, te, 


ER Gb) FER KE tg) +R Chant) -a x3 
fe Ry D2 XR EET AR EA-T) RR cen]-28?, wy 
By any a tema + a hitting : proply 4 Downer 
shaamepermne He —tasmeforn C1). fekhonse 2 ' 
4 @) = amr[XRC(1) -2¥ 7] Sec) 
“SOT/e 
+ ak do) cox(@T/z) @ 


GD (0) Yoo, Gr ne, wllerigs rag inary , (<) ne; 
 tanmet be ok, (A) neo ,: ‘cammet ba. nog ation. , ) he, 


| Camme® Aegan on t, #) ue, vomcog many pees 
be ob, (9) yoo. 
G3) 73-9.) ca.) Rw ott +0 = EL xeesretx AtOYCE#TDY 
SRY Ryle), an (D-17) ho rt 
a w= fd ond (@- EAE. 
i Cb) Ret te ed Serie xcete) Wete sR Coy 
4, for = ¥ ded. (ce) RCE te) = EKG) re xcerry} 
SRL Y = Ry Ate u2. dy Sore Fd, wr=d cop. 
OA) Form product of seplecit frrcBone given : 
Rutt) = Rt) s es Sa.(w,%) Sa(w,t). 
Faew pain 5, dpgampinn & » Js act (<2/aw,) an 
4, yO) = rad (@/aw,). Wa papell fom tea 
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G3-4) (Coutinued) 
ners wie? oe pot 
(2). The nseutt © : ‘ 
WAM +o)/am,  -Cw,+w) So <-(w-w) 
: 8 cas 2w, /ar L wew, dee € Cw.) 
W,+w,-e) Ar, | Cwm EOS Cwew) 
amR yare for alt oan 09. 


ce uaa, ee a 20 of Appi, & to 
=? : 7 efawy® 
| get SB &) ST Iw 5 say Je 


The jonition” efi ott Hass propectie (73-10 


h (73-18) a0 bio faang ane net obit. i 


eae Frem Cp-~10) 4, ors Je Co). Fram 


| C316) 4, (0) 28 au injod cor. ib) 4) 

| cmaginaty 2th Omk agmanstry | 
@3-12) (a) Frew. (6.3-16) Ry Cede Ry yoo FI = Bacre ae 
(bk Kode FIR, fr} = A Bu(rze WE sot, 
Bf en HIOIT s B/C wage) . Fon (23-16) 
4B exo) 5 Ao?) = B/Cw - 503) : aa 
G3) (4) Yar (63-16): Ry Ces RG) s-Bayre 
1 Cb) Uae pain 16, Append &, t pet JG) = B/(wtje)", 
From (73-16) & gored. 67) = B/(w-ja)*. : 
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ae yous af4 ce o Hee) eae 


aie) fag rer Pie pe se: “4 oo. We 


Co 5@(t-B-«) : 
SRS her fe PL, apd 


F860 [7 hcp) Scatp -tTIA Pde on 


u 


Hu 


Ry ae S” R,&t Phoep 
' From (6.3716) 
Ryyot)= RE-) =e R  -p) bt-plap. 


an) eg iboseit \ 
‘ a 
G35) %{ tb e° , ie 2 Ss ae se tS ey 


lathy(b-j0) 


be 
acre we Hb ejert 
| mAs psf ear. to ee 
° anb 1 (anbiCb 456) 
i acrinabyen**)  -2b (? (assert ~2b 
| bg ia —s-b? “}e erarcal CG ats ' 


i atk (at) 
6, fw) = Fl) +F, le) + Ff) = 25 
ae C bP eeu? Ca +50) 
* Gib) win 4, Cond = 6, C06 Cet) wher ecenes aa en 
| Frew Table E-f: 


- 31th 
gee) ze <> G,(0) 


qa(t) = acr)r > ye 6,00). 


Fnem (D-'6): 


Hf Fy (@) 


*3 at 


ry -3(t- 
Ry * SAP Jal t- Pde = i 9:6F) 9a (t-F) € 3(z rE 


For Eso: 
r 3 Fos 
Ry leo = fe (t-¥)e dz =e 


4 (3-16) (Continush) 
| Por Ze: 
Rytrhs {leMenne ae hie-De 


“y 
a fi Stzt)e?? , ze. 


ar 43f -3t are 


Thue , 


Ryy CE = 


elt 


{(az- ace) +aC-*)J. 


os) (a) heaaas E[ Aces (ant + @ WEE #7) cxo(w,t 

| +a,7 +@)) = Zelweerr) Coa (W,7) + con(2u4,t + W742 Oh] 

| = force + EL ela @)]ees (2t + 457) | 
> EL sim (2@) 1400 (2w,t + ,7)}. | 


| (b) ALR, t47)] = Ene r) | 
| 
+ £[eo0(20 3] dim hf lees (200,¢ + wr) dt 
| 

| 


~E[sin(2@)] Sven 1 ig sun (2e,t +07) dt } 


Tw ar 


= (AW/a) toa (7) & Ryy (7). 


Nlow aimee 

con least yam TL Seo Hy) +8 (0404) J 
|. | 
cere pees: oh Capea Ba ts | 


FO? = rAW [Sco renyy* S(a+ed,) }- 


GDA, gor [hated 


afo ek cy & met( 7") eed 
“tw Tp xx ns-9 Tp 
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so ~5@t 
x "RK fre dz 


oe 
x Rg) [ 
AS-@ wt, -(7)/2) 
rant 7, detg 73 Palade 
) 25 (7/2) 
oo -jneT, 
= E65) Salo /ayeI"*%. te ere Salata) 
| | ate alk @, Ao 
& R “snot, 

(2) = £ OTe ao ye. 

LE(t-07%) &o panedio with period T so it 


has w Fonawe Aauieo 
nat 


Fe) = = Sce- “he zs, ee, et an/r. 
a ft Giz 
~jne,t 3 =i 
Grab f eee ge ct = ha-mae eat 
3 it;/2 Sita” 


=a 1 hm, lecamee only Sct) falls cw Ke range 
A m. Thue 
aaa 
2. 5G-nT) = 


Nu-o8 


ri t 
ED KR Cae Ee” 
oe o "5 S 


Bx, x, (a) = 


pie 


os C jlo “nw, 
GS-3) (Continutd ) z= zr So Rekte” an yr 
Is woo, Zs 
WB (@-ne) 
Thue, t ve 
one Z, Ca-nq) 


Gs- 8, raf” Re °°" ge 


Zz 
af EF Regn rSa [Cen gr] eae 


2 9 <~0o 
= ERO) wi sa[Z Ce-ni)]}} 
Faem pein: 6 4 Tabbe E-1: 

Sa(w2) i Wi 

es Sa (Yr) oS nett (Er = Y, nut (Z) 
Bat, po fhe fies aks of Fourier trano- 
forma: Saf (e-nG) ] o> J eect (/e,) opp (-5 007) ao 
becomes 


eo = T, 
SB wreT £R OG) at(Z) eo?" * 
xx 5 nesoo *X 4 (a)e 
-gnwt, 


és vo 
27, nt (5) ae en OG) e€ 


age) 
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CED 5, ate ay [age ei ae 
eff” “A, ean) e” M4 (sine ract (2/r) <0 Lor 


7 nh 
[aL>r/2)- Eppand cor (Rs 


w/t SC (-ten)sr 
R, £9) = on yn Le e jas 
Thane wo ty nsduce. to give 
_ Ae coo(nn/2) _fA,i7/s, nso 
Ryn} = wr (l=?) “{* n, 


acen™ y nf22 amd ayem. 
wii-n?) 


en mek] = ELYE9) yin +hJ} = E(f[n] +b mfn-J} 
{nintk}] +b,vin+k- -(j}) = N[NJN[n +k] +b W[njw[ntk-i 
- NIn-1JNinehk] +b, Nin-WN[atk-i] = REI + 

b Ry CR] +b, RK, [hee] +b RK, Weeds 


\o?, kel Ko?, ke-l Bane 
- hi ‘i k#-1 . sie 
_fct+b 07, kee 
= bea Retiand-/ = Ry Ck] 
alt otha R 
Ds, ef"): Fx wei 
nso 


iS (147) 9,2 “ bs, (e* 4 ei?) = (1467) 6," + 
2b o*cea(K}, where we une he rarult, of Protlim 
1.5-7 to subrtiluk fee Rey fkI- 
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GS-9) Thee protlowm io Ke same ao Probl 7.S- 7 spcopt 
the puboowupt | Here i aephaced hare ly m, By cmapaction 
wae, horast 7 

(otk) ge? kro 


Ry Lo, m+h) = bw.” hztm omd-m 
6, ath oe k 
Fram (75-0) sf (e**) = F Ron ein 
%Y Coa Ne 


5 (1b? 0 _ bot (em, em) 
= tbo 4 2b OF” con(man) 
RyyERI = EL YEVYEn+h]} = £( {N In} +b,w[n-ie 
b,NIn-a}}{N[n+k] +bN[netk-] +h v[n+k-2}})> 
= RCA} +b, R,Ch-1] + 6K, [h-2] + 67K Ck] 4b bh 
~1} +b, R, Lhe] +b, R, Chea] +b R [kJ +66 RK, hr] 
Cit bebe) ont, ko 
Cb, + bb oF, kz +i avd -! 
b, o, kR=+2 and -2 
ey att othe k 


bn Kg pnt 2 2 
By(OP) = Ze Ryylnd es (14 b+ boy, 


+2, (1+b,) 0° co0(2) + 2b, 0" coo(2.2) 
E{win}} = €f xin}} +2§win]} =0, ate n. 


xn] 
Rfanek] = £ f (xEn) + fn} (x En +h3 + Ln +nyypt ex 
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5-1) (Comb imuuad) = ECK*) +ESXNIMth}} + 8f xu En}} 
+E{MEnJw(nehk}} oO +R, CAT. But KR, ChJs 0? when 
Reo and gine when kh to, ao 

Ce ie Run ers oe Eee 


zo +o a” = $ (2 -Nar) 


n=-0 
“jn N af 
GD, (eirya E R Cale => (i-~Ye ans 
nee ne-w 
~jns NN aGne <I ; 
eFee ~4£ ne” at F&F ner 
ni-# N wes Mason 


Uae (6-62) ow te fret sum and Lt moon da 4 Mid: 
. P ” 
m4 te’) = SnLCANSO PAY 5 ot = n2rtco (nn) (« 
4% Sin (t/a) N nee 
The num suntiarec wanmg Asm hub 429, Pp. 80-81 
v . 
gr ; 
En coo(na) = cwenson [Caner n/a] _ 1- col(iw+naj 
wei 25m (£272) & Sim? (2/2) 
ON es (CQ) ma) and aadaccing Aame trigen rmatrace 
algebra, we find: 


$2. ot {sim (N2/2))}* 
Bele)» gh inna/ey 


$m (2/2) 
Hew y(n} = X(nJ + £XEn-1} +ZXCn-2J, je 
Ry Ek] = £(fxEn) 4g xln-t] +Exin-2}}f xin ek] +d xin th -i) 
+ Ex{n+h-2}}) = E(XIn}x[neh] +1 x(nJx[nth-t] 
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G5-13)(Cont nd.) +2x[n) x[ntk-2] #hxln-1]xintk} 
+p XLn-xEn +h-1J +P x[n-1] x[nek -aj +Z XIn-a]x[rthy 
+p x[n-a}xtn ek tj +t X[n-2}X[n+h-2J]> 


= 2! § . of 3 
= 2 Ry CA] + F(R, fk t]+ R,yLh+t}) +7 (Rb aJ+R [k+2)) 
(aift6) 7% keo 

(5/8) 6, Re t+lamd-s 


Ce) o, kz #2 and-2 


0, att othe hk. 
ja o ~jhka ey 
CD) S.(e° ) =F Reg ih3 e° Fan a funate. Lematte 


reer whe R, CRI nomgere mty fn -3SkE3: 
: 3 jkr . F 
ot J ee ar ee ae 

AG d= = A page F va <7 & (e +e” ) 
tyr oj ar jam 0,7 

+7 % (e een) =< [as 420 con(2) +8 eeo(2)] 


LD GF] wr the MATLAB code of Example 75-5 srempt 


woth N=10, Qo ahown ast 

(raght), we howe tures 8 

ao mamy pounls , alt aa \ 

ut one 4 colic , are Zost 

gute aceunls (ned ~°4 \ 
specu )- “tT 7f | \ 


“4 3 2 A 0 1 2 3 4 
Normalized Frequency (rad) 


ao the tnuerte Fourten trane fom: 


R, 6%) = nee con® (ae) eo” 4a 
ep i jro/aw, " girenny 2°" te 


afk tte jot le aa fe 
+2€ + 


x fase i +7) Y%) | esi (uy ", eli zsiel lee) ] 
Sey Fe 

ra hc neelee -7) + 5a(u, t - 

tage nemetasee Cdentker pum Ke psewnd form sive. 

Ge» The MATLAB Cotte co shown beLour, 


ESBEESSERELGYSS Problem 7.5-17 SEEELEELEERESLESBS 


2 SM 


clear 


5; % number of samples 


Ts = 1; % sample period 


wx = 9i/Ts; 


if rem(N,2) == 0 

WS -wA 2 2*wx/N : wx - 2*wx/N; % frequency vector 
else 

wos -wx + wx/M os 2*wx/N 2 wx; 
end 


tau = -0.5*N:(0.5*N-1); 


sincl = zeros(1,length(tau)); % initialize 
sinc2 = zeros (1,length(tau)); 
sinc3 = zeros(1,length(tau)); 


f£ = find(pi*tau ~= 0); % avoid sin(0}/0 
sincl{f) = sin(pi*tau(f£))./{pittau(£)); 
£ = fird{(pi*tau == 0); % sin(0)/2 = 2 
sincl{£) = ones(1,lengzh(£)); 
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[BGS (comt nua) The code co continued, (aleur. 


£ = find(pi*tau - pi ~= 0); 


“ sinc2{f} = sin(pi*tau(z) - pi)./(pixtau(£) - pi); 
£ = find(pi*tau - pi == 0); 
sinc2{f) = ones({1,length(£)); 


f = find(pittau + pi ~= 0); 

sinc3(£) = sin(pi*tau(f) + pi)./(pi*tau(f) + pi); 
f = find(pi*tau + pi == 0); 

ginc3(f) = ones(1,length(f£)); 


Rtrue = Ts*x*wx/ (4*pi)*(2*sincl + sinc2 + sinc3); % true autocorrelation 


2*wx/iz8 z wx - 2*wx/128; % frequency vector 
Sztrue = k*cos (pi~w2/({2*wx)).42; % =rue power spectrum 


Sxx = abs (fftshift (fft (Rtrue,N))); % estimazed power spectrum 


olf 

plot (w2,Strue,’<') 
hoid ' 

stem(w, Sxx, ‘k‘) 


xlabel (‘Normalized Frequency (rad)’) 


ylabel (‘Magnitude’) 
title(’Power Spectrum’) 


The cofeutaled moult, ane 


Power Spectrum 


> 


5 pointe (night) and || 

10 poke (below), is 

au paw’ are very fos} 

aceunste (compare ‘ \ 
we sfact nee. 

phen by feats / 


Bina.) wit Kae ot 
Ataull f~ lo pools Normalized Frequency fred) 
mighty 7 Problem: 7.5-17 (N=S) 
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2 3 


FAG cmt) | 


08 
07 
9 08 
\ 
205) 
& 
3 
04 
03 
02} / 
4 
° 
4 2 a] 0 1 Fy ; i 


Normaiized Frequency (rad 


Problem 7.5-17 (N=10) 


(548) A. = WF, 2 da=Tdo ale e 
ia j 5 “$-10) 
R End = al af, (e"") gore e. S 


qT, snot 
=— $8 we? 5 deol, 
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(b) (@ls Las t/a 


[: 


e” OT sin (wt/2) 


2 
w/2 


| 

| 

| ’ 
| ge 687.2 (10") 
| 

| 


ae a 


ad 


ie 


25 (4#.2)/7. 64 (10 
(109.4 6 43) 


w 
i Oz 
5 ad 
+e? 
? Wr/2 


= Peoe(w,7) Sm (wr/2) , 
wr/2 | 


ii 


sim (Wt/2) 


Ge-B) The power ow te actual proces co 


Pee ey ao 
bee eS ee 


(ada. 
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Gob) CContimuad.) The popetr cn Ha bamd timitid 
f : w w 
whte neous co E = mS Ax dw = aft) ("40 | 
. | I 
Belo peta aren aneepesemee | 
Le Fld | S, Beylwodeo 
: a | 


| 

| 

ae 8 Cw) | is Ho) Iw] 
| PAGE 35 


: ow 
ae J 
ad fase = ef 
@ 


we J, AX 
Begg) 
P| 
Go-O) Shift Ke gis poutn sprctuume and ahh com- 
| pononts an mdicaled tm (76-14): 
i ae 


Sy (@) 


4 


“A, ~2W, f cL ane as $20, 20,w 


~2w 
7a, tw -w low 24,-W 
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Gort RygXt, tery =E[A, xe eoteyt +@)A,X (E44) 00 BE 
rae eit et R, SOE [esola, t) +600(24,b+ OF 
(42@] =A aK (2) c00 (02) = Ryle) - Becaman | 
| Huo Asautt & ta sama ao ie te tert, Ka 

| Power es Sedan Pej came 


sy fore a [4¢e- T44& fore, ] - 


&3) (a) eae C7. 6-12) | : 


= (265 )*/b 
ee 0) = Ff aconamy)(o-aey Je 7b _o 


2 
i F2%, b 
| — U(-@-24, Marae, pe pi etaree —@ 
| wtb : 
Secs +UG@)ae et 
1 


‘@ Syy a) ‘®@ 


ve AGg w 
(bd Fac ® 2 Rwy) “tO b gg = Pb/an 


ans, 2 " ; 
& H 
A Bo i= Pb/4T 


“Peg? eons Poe 


2 x1@)T 24 
e* mi+x + = ao € R 1 +KlolT + (tletTy avd 
i La 
2 Picuanee a [14 nicetr + faloir) jer 14 x1oly # 
Xlolt/2 = 1 ev lets 2/dT = 130.89 (10%) AaB fo. These, 


130,89 Cio*) 


oenngt pourer = otf UW fldeo = 229.18 Gey 


130.99 Co") 
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Cb1a) 409-5: nal-pant of 1 ()-2-2:3-c02 (1000%)-9 ton (10.00%) 
= 34S [1 + coe (zo00t)]. Viz de tuum = 3.45 ¥, 


(b) Here An= 3 ¥. Fam (76-5) aud tHe action of He ass : 
. Necae part of b,, tw} = ha 


a is odes") 
- 4000 eo! neve wo 
Buy, 
Le") 
~500 0 500 ® 
(c) E[N, veer] = I" fh, forde = ime Dae "\de = 762 (10>). 
~300 


v,*/E M20) = (3.45)?/2,62U0?) = 166.19. 


: | 4 > 
*@7-1) Ri glt, tere Le*@e (t+7)] = e[ate?* 5 


p(t +4) é jar oa jar 
1+Ae Js ialefee™ Jeary tee ae 
-0 i 


The cnlignak Le ait hes the ina Rican | 
tramofovm of F fal) and co a fumetion Ar 
(nett) thot to te autocevulat yen fumetion of 244), | 
Theafo 2mfals Fn (2) pruat [re Te power 
 apctaam of BC): | | 


Rag(N+> 4, (ode amlal Ff FCO). 
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| 
eee: 6.7-4 


vy @ | 


| = Pe 

Rago) = 2 e But amen @ 
we gat "f(a Bae ® Sca-w;). 
Hoos pare Lee of Appenduie E+ 


i 
Rft) = Clr) +B Ryley = BERIT. Thu, | 


at 


% 
cs o> 295 (w-4,; 2 


i 


Ra gCbte) = Efe weden] = ‘ef Lxce-5 vente" 
: Wet + FUT i 
. Leet) +59 (44227 @” 3 = eo” oR, Ce) 

: --- ao 5p 
i Ryle eee FE -3FR J ap 8 [RCo Ry CEJ per 


J 


iit) Ziel 
+4e 


; 5%, % ss 
Reese” [Z +8 


» €b) Faem wae of (D-97): 
16 


By ho) = 25 (o-%) + 10° + 


4° 


100 +(@-O)® ge HC)? 


20 


Ge) From (8.1-10) ye) 


= fw ucey ee Puce- 
le 


Sime U(EDS 1 4~ F>o 


ye) 0, t<o 
-H&t gre z -at -wt 
=f" we | dz = —~_(e -~€ D) H 
a oda ‘t>o from (c- +5). Thus, 
1 w -«t -wt 
| gis uct) [e -e J: 


oO 
Uf 9p OE? K(E-E LAE 
~a(t-F) 
€ 


dé, 


Gi-2) From pain 15 of Oppandin 


-* 
X(t)= ultre 


h(t)= wutee ™ 


Hence , from (8.1-11), 


¥(w)= xeornea) e 


-f" AulE- -r)wiule- Foe 


The fret night -aide indignama to spice aad? 


_ u = X(a@) 

Tk bg 

t 

i Wee = Hea) 
W+5e 


WS 
+50) (W430) 


-wit- aa 
ae. 
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and (€-€) = at: 
u(t-¥) 1 fo? 


-w(t Ts 


GiB) (a) Waite ecb) = Auce) ~AWlE-7). The output 


& yt) = i x(E)A(E- Body = ["Aucgywace- Be 


(BI-3,) (Contimuad) whem pe! 


fou 


Fou tT: yes a wien (i-e -aw foe Fay 
=A uctr(1-6"") - Peer ees ule-7), 
This, fon armas 5 . 
ye) = A fuceyfi-e't 1] -uce-r)pr-e M7793. 
6) WE weanse 91 | 


oe 


E<t while the accond 
when T<E<t. Thane. - | 
0.| Fe O<t<T: | 


Ne = A ute) (-e""), 


Xl) ! 


whee Hw) = H,(a)H, 


H(@)= Hw) - 


network 's out put co 


y te) = Hue) 
Wwe 


(a) From (8.1-11) wa) = 
H,(@) X(@) ae ww) = H,(@) H,(%) X (wu) = Hl} xa) 


(b) By naprot sd app ication of hs 


*GI-6) Frasm the aatuct tov 


: Naiwark ur(t} 


| Hye) w (0) 


H, (2) ¥ (0) amd ¥(w) 


(a). 


-*H,(@) = Tt H,, (w). 
not 


7 


to Prothm 8.\-i the foot | 


{e 
| 


| The output of < asesn® vuturork i 

| fact? =" y,(Erh,(t- sie 

| [Xo ucpfe * 2 "Fy wult-b € wag a dt 

-we (fb ~ (h-W)E -wt | 

— . fe acai J,48} 

= (Moy uefen se - ““Trecw-ae]}. 

(ED) By uniting ws Auce ~A att- a we hour 

a at ala acl alE)y? ea” Pau (4-3) dF 
“flat e nates. -F) dE 
cafe has ae ";? ae de. 
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Gi-7) (Contimuad) By 
te 


& Again writ x(é)e 


Sys f~ AC) x (#-5) E 


-f “ueere Fauct 


| By awning (6-48) thaan 


t 


-t 
| ye) = Afe-e (646 
| Pe 
safe 


GD (2) One poth poses 


geo = Sffse-ny Boe 
| = Fa 


ot ‘ t-7r 
| =a free fag as 


-@ Lea) 


through to produce ped at te imtig 


oe ee 
- 46) + naduser.: 

Ger: nc, 
Rite +te. “h T<t | 


Lat 
de }, o<t<T. 


Aue) -AU(E-T). Them 
=f" WATS; oF a uct 5) 45 


“T-5) as 
ge Fae. 
valig role reduct to 


+3t7+t7)} , o<ter 


[6 +6¢e- -7) 43(t-T)"+ (¢-7)" i 


Bt*4++t 73} 


notor's 


' out put, The same happeng das to Ke pacond 
Pai ce tlle ee a di ee 


chang ed. iw aign 2 ~ ute YT). Thue, 
h(t) = 2 Jucey~ace- 1). (b) H(a)e f° “ncer “s 
Pg aka -jor/2z 
= =e’ : sim (w/z) (c-#5 
is orje j 
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; (4-7) 
at FONT), 


Hane x(t) © ef", 


to 


/ voy ° 
<6 ny —-am 1 |N 4 ~ eT 
7 + Yr | S. T OF 
N 


j@F 


dg. The 


t 
zfte 
. bt 
to obterm =! a vt jet 


PIERS dinset poth aeert 
ation poth reap onoe to | 
TT EE, Abe ay ke | 


ae. 


of Naap onrse: y(=t[e'® 
1h jor 

“Ff ie ay 

«SM (@T/2) | 
Qr/a 

tes 
Hew) = YO? _ 


xCe) 


a i 


tr 


jot | | 
Lfe J 
ar = 
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t seo¥ 


~j@t/2 
e 


¥ t 


ff icc] or O¢w) 


[Hiw)| with sign 


56() 
whiare H(w) = Ria e 


The ae Ae dite 


= tfe 


jwt 


ak = ~feor/e 


| i 
Nour srmete yCt) = Ho) x(t) we | 


Sun (w/z) 
ot /2 


R : 
a ake yt x)= oR + yt) ro 


“tre i ¢ 
] izec dy tt) (2) 
prs 
t | 
yes H(w) KCL) = HC ne” @) 
ale 
Ay) /dt = H(w) je) = 5 Hlo) x Ce) (#) | 


Use (#) with (2) to chtem i thm pubotituh 


ib okeng unth (3) im 428 


x(t) = = RCj@Hlw) x) + H(w) x (é) 


Ao H(w) = 1/(44j@Rc)- 


gaat F 
x= e + eed yet) = Hw) x CED 
| poet = H(o) e* 
| jot | 
Aue = Hia)joe = joo co Hem) x (4) (1) 
| x4) -y Ct) = [r- cay] nce) (a) 
Bhaeg (4)] = jw LI-Hle)} Ct) ), 
Swe is 6,28 . iti,ee flxcw- -y(t)] 


ae” " | 
+ eae , then or ntti of ()~(9)+ | 
SOC, H(H) x C4) = 530C, [i- wey} x68 +g [1 Hlo)} ¥ Ce). 


Solve for H(w): 


Ha) = —LA9ORC, 
t+ga@R(c, +c, ) 
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sat 
x(t) = € 


ylt)= = hala 
= Ho) e” 


4 
=, t)- 4) 
é, vi, < [x ye yak 


| 
[xce-yler Js i, ¢ 


ra 
‘| 
(4) +0, pr hd 
“a, 4 “aty I 
Subst tick x) and go) ei oboe + 
| wt sot 
joe, [r-ncwrJer pln] a = Ho e +506, tes 


Thu, FO a6 fad ok pi fom 


Hl) = (z2-) Ls 


R,+R, 


t 


(b) Sf C1 /6, >> 8, /R, 


t+ 5@R,C, 


ee . 
. I+ 
tsone,(2 o ) 
Re 


the naturnk to apprepinslety 


a Lowposr pin out to the ee 
“break” amg uter, fy (i+% “Al i+ oo 
CC) S$ C2/C, = 8, /R_| them HC) = Ry /(R,+R,) 


which io the tramefer fumetion of a purely 


neacotive athmucter 


at alk frrgusmetee. 
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pe ¥O-9) 7 og 2 day) 
és ROTO eieils 5. +7 fyterdt. 


| 
ag pciket Heting co ood ytd) ot-ove : L 


wt foot 
xb- H@)]e =j0c new e* + HG? 2% 
nl Jou 
Heys SEA 
' (1~ wee) +5(@L/R) 
i (6) + Wot ow 
Htw)s eA 5 _ 1 Me Be ; 
@,°~ be 2 Mot = (W,- W) (+O) wot 
c ) a aioe” 5, cama 


magi of rT a Sas ao 


| fH(w)]* = : 7 =. 
i+ pony 3 re it 4K 


eo 
ma { 
wR, 


jwt 
*(t)2¢ & 


But aimee 


ditt) 


dt 


site 


we subet tuk 
H(w) = 


(b) 


Ha) = 7%, 
phat ian fel bara 
o,? 


Olt 


(a) — (4) 


(See) 


jw 


oe 
+4 Oo (R*R IE 


’ 
| H Cad e 
JOR. 


leached” $e fod 


RC 


sine tfidt + y fe) 


jw 
= y 4) /R, = HC) 2? 


R, 


ik jot 
= Sw Hee) e 


o 
wt 
, 


- +5S@O(RTR JC 


(\-wLc)) 
2 6, (RERIC Soe 

1 R#RL 
(W,- t3)(@,+ 0) 


c 


1+ = 


A oo h? 
i io Es his) at 
VaR w Ez 
‘get 4 
2 ra fH wo] a 


hat Fe (0 4,)20,/%, 


dfs 29, do/cr, and wee (0-25) to obtain 


ig = Re 2 (R+R IC 
aw (RORD® 
ae Ex Sot 
2(R+R LU) 


r 
z 


t+ 


om '(24] i 


But @>> 


Ri /(R+R,)) 


jat 
yte=H(o2@ 


Cay: 


(2), 
3) 


cH: 


<)24, 


wd i 


J 


| Ao n-~ go 1H@@o) |” opp 


w/w 


Aourposs 


fit chanactniatio cle, Ut becomes rectangular. 


[oo] 
3A d ec - 
: i,“e°* 
| Cb) Rembin able amd stable 
canet ut co net caudal. 


ve comeal. Stable becomae it sales fico (8. 1-16. 


| Lec | 
eae ue ae 


| Oa ycty= f Ale) x(t-5) 
i —wo 


t<t, c requined the 


(a) Tet neabiy atte berauce it io vet cancel, 
Net atattbe . To ase thea Lt KCE) =A. 
yey {hep x leg de | 


Thaw 


AfTu(res) dg 


(e) Not reals alte be: 
Net stobt, lecouee ot | 
(d) Racin able Lecouce 


<t them wits (8.1-10) 
de. New Y ycteo 
| ieee 


ylt)=0 for t-t, <0. 


Ee eae ee eee 
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@i-t8) (Combinuth) uhemmtn - cocket-t, <0. Thee 
( rasult ie onaund fer larbirory x4) only 
hE) =o fer <0. Hence h(t) 0 ,t<0, & | 

necessary for ytr=a ,t<t,, when x(b)eo, b<t,. 


ED Hote n, «det, ta 
| yctr= ("heer xce-e) ag Ua ganna, amd 

| tye] = [ {= beg xc -z) a8] <{~ [hier xce-o] ag 
| O98 -f_ oO | 


SMT dE = mr <o y 
— oO j 


| Laf"thalag <e. 


G29 Linear : Yn Ct) fixe. yer= 


N t t nN 
| el dE a Od f x (bse = F wy (eD- 
| net = be ‘ nei 


ee 
LE % 


eo 


i t j 

! tt) = SE-B dé = u(t-t,). Swee te 
3 0 

i <a 


| Time-Yrwadant: Lt xt: Se -t,). Then | 
| | 
| 4 ‘ : - : | 
| reap enat shifts urith t, aa the mput a ara 
| . . . * 

| the asypalion. co time eensotett el 
| Camaak; VW xltys 0, t<0, thm yters f xpdy 


t Ji : 
=f RCEVAE  ushier Ca) nengene only 4 %>0 
ae the ayetom in canal. 
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100 (50) 

too (S04 

@) z= ( aie : : = = 
‘ 


\ 

; 

{ 100 + $0 + 22652) 

i worse 

EE (oe dood) Ro _ 
| 


_ 100 (100) 


Cb) z = 50m - &= 
‘ie too #100 hag Ke) oe ~ Re | 
ey (re teed) 2, ee G2 tenn) «(23)° et : $00/,, } 
a ise) eS +(e 
=2(#22) * (S22 Soo : i (4) No. The vadiont! 
& So arere | ee 


with neunee io mooted te! He Loos but Aa notisnk 
with Load io net motched to Me source. 


Kael Frew pur t, Opperbin 8, an (D-6): 


' htt» su(t+r (t+, eee Tote (4 1h 


ao 
(b) Mo, Breouar it rl causal. (c) ref cats 


-1ft%o 
2yp(- ao(t+t )} at = fix = 2/ (20) rm 
| (¢-47)- Thus, I<co Ol coo o stable. 


he) = uae **, Fon tee peteote ha t) = 
is h(Syh, (4-8) at “fa aye Face Ee nat Fy Ag 
sen dt ud) = ue **. ive Hiras, natives 
byes hh, 4-g) ak = aoe ig gdz= act e* at 


i 
i 
\ 
| 
| 
| 
| 
1 
! 


Fon flown, watiaerts hylt= ( hgEh,(e-FIAg = 
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at at 
a 
AEB) Contin) aS a5 EAE = acer e. 


| By continmting Ma sppaneton tb le alan” Hat 


ee! a i 
hy) = wee) © eet, 
wait nt 


yee > and alg ~ aE eed = =i be reeds Ef nerdy 


= $f. xb) dF -af? lias oe sO) aR: 


CB 10) apt b ha gi pt 


yest % CF )h (e- vi4gie prelate. 3) -ure- pyar 
=tf" xp p[ace-$)- uct poridds - ef" Tae 


omd. (0-6): ar H 
plact)-ace-0} ei £ nut(t24 Hawn H(w) = 5a(ST)e . 


Fae por 5 


a bjot, , ee giais ; 


my st(cde s tie tp dye S atgt gt 
at | ag fist * See * jweliat *R J y we gfitee gaz ta) J 
mes? 
Adwy> 2 7 : a TREC 
I+ sae lie aL +z) R- wre tak 
my ee phy prey 
TEA aL = oh fae 
- 3 ee j@bt Wie * 
J Keys x: [' FMRC 
J jor tote” a iste] 
wae 


Hays 4, __ Mietioe 2 sn wotee 
« 1 te : ; 
SORE +1 FIWLID>E 1=0ke tj@Re 
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=f WHEE FAsim [a tag 


Kz) 2-1) v(t) =f" ACE) xt ‘Dat 


: i 3 - WF =5 
+0145 = wafe"*/ a ees 
: 3 
7 wh 2 fw 2m (at +) - 2 coo(2y2 + 8)} 
w? +0," | 


| afte (C-~ 45) & weed. 
Dw. i Smeapncecnas =f “uipge FA sim [at 


Ob Ol aE = af ze ie wre 


-3¥,t +50, '-5@ : 
= 2 Js. By wating (c~ #6): 
Yee: sane fo wa) sin (ut +®) ~ 24% w= (4¢8)} 
‘| 
| 


(8.2-3) (a) x(t) eames yt) 
Daley T 


(b) The cmpuler raaponas ta h(t) = S(t)- 5(6-7). 
But aimee Stee 1 amd St-7)<> 0 P97 them 


hitjes Hla)= i- or aden be Pigalle (w7/2). 


GD Yt) = x(t- +f X(t-B) AE. 
ialagaveien ds cidiera - stg 


eet the arcond as 
i K(t-¥) de =f “[ug-t,) - A(e-t,) X(E~3) AE. 
a -@ 


2st 


2-4) (Cenbim usd) Thie ae rsprsnte thy ott - 
put of » wihwok uits inp wlan asiponer h(t) = 
ult-t,)-Ult-t2). The Morr divag Raw ie: 


H,<@) 


|b) Few the deka: hee) > beter) ee oF” Lrww 


. | 
ia mm [Cte t/a] 


Fon ie t2+t,)/2 
Hos oe (tt E” see Sim [oor 1)/2 
w(t,-t,)/2 


G25.) From (6.3-7) the | maa valu of x¢t) 


t X=HtfAl=ta CA sien anipeeie se 2 From ° 
-~e): © “Wt og | 
(8,2-4): EL YJ = asTagiag = al e dt= 
| qreom (C~ #5). | 
(GED Agu the wun vaban of XC) i FetA fom 
(63-7). Frem (8-2-4) ama (c- sas 
Ely@)} =F = kf~ h(at 2 af te 
~oo e 


=A 
dt = =,.! 


-~wet 
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GD From (6.3-7) ih fot thet A oe poteteve : 


XA. From (8.2-#) (e- Wee 
efy()] = = 8f- heer a caf” e sim (at) dt 
aw. || 
2,7 +w? | 


G@2-8) Hane (us /2) er) #e\(ag/2) 25 W/lig a» 
wulT) = SEC). From (8.2-7); 


FBP (Pda FINCHES) AE, ds, 


2 of" ht dd, = she ede 2.5 


w 
| from (C- #5). [i 
G2-9) Frem Problem 82-8 Ruy (1) = 5867), From | 
| (8.2-7)! val” i 5 4(\8,-¥, ACE, h(E, AE AE, 


(es SMa EE, = 5 {Rea g,= L238 


| fram uaimg (€~47). |, 
GD From Preterm 8.2-8 | Ryy en = 5S(r). From 
(8.2-7): Yt £ fe "8a FL, h(E) bE) 45, Ag, 


esf (5) ae, = “fem Bsmt (tu,8,) AES 


io ls 


i =5f te Coe as le g,)] 45, = a 25 we 
o 


from uar of (c-45) Ba (c-50). 
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Gz-m) (a) Simee the dyatim co finer y(t) = ¥,(€)+7,(4) 
, 40 Fee, = ELT! From (8.2-4): 
y= (% +) f "heer at. (b) Ry lt, t47) = | 


Ely rct+7] = ELLY, C+Y, CO} Yee 7) +¥, Ceen}] 
 & Ryy Cb t47) + Ry tt) +R, Ctter) 


j 
F 


ane fundtrene 4 T omh not t fo Pasbrtlenn| 
B.2-12 we howe ¥,(t) and Y, Ce) jormtly andy -deuae 
om Ryy (4,t47) = Ryy + Ry yl?) + Ry y C7) + Ry 9) 
= Ruy lr). Yen —. alee and onputs wre 
use (8.2-9): 


Ry) = = fir ix (THE, -B W(s,h(F, ds, a5, 


fe Ry, ete EL DhUE, hl gE, ) Ag aE, 


ae ES h(E h(E, AE dE, 


+ in Ryn lPrhFaI REDD AE Ad. | 


Ry yltt+r) = ELy,e) ¥,(€+7)] 


=e [7xe-3, hee, 4b, fx Ct47-F A AE, | 
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apy C218) (Comtimuat) | 


=f” et ” efx, CEB IK, (erred, nce, yh(d, dé, 4E, 
= f Pife Ry x 675m “1 h(d,) 48,48, « 


(ee) Y, Ct) © [racer yeas, 
Ya Cte (7 x, Ct- Eh.) a8, 
oO 


Ry y att) = Efy,¢t) yj Ce +72] 


| = e[Soxce-$ 9m 6248, [Ce *7-F Dh, CEE, | | 


J FOR gh TA BI h GbE AE, Ey 
= Ry y 61): | 


Weed © fOXCERE bE DAB, 
| ) 


Rae eae le 


ee ae Ry lt, €47) = ELweeyyCe+79] 


o oo 100 
= elf x(t-E,h 548, ff x(b47-F -E hE, Dh CF) 
Sad Zoo 00 


45,43, ] =) 0 fe (7 Rpt Bi Hat Ba 2 hE hg) 


h,($3) 45, 45,45, = Ry C7). 
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cD Fram the aatution tp | Pastlim 8.2-1% with h,ce> | 

2 ht) = he : ror SE xct-$,-F. WG, rh(g 148,48, 
oid 
elven] = x f “n(s, af. Riera ites meeragy 

_ | 

2a [(re” us] =H = ZB pom (e-e). 


Use (8.2-9): Avital fo rece Fs 
H ee 08 


~ we, - 
wruleyre “8 ‘ulee “Fe ap, 


7 KIT HE, - ESP K 
jews fe B-Ball |= wed, + 


dg,dg, = 


The skated co batpfut, 


Artume Y 20. 


4b 
ap fT (MOTHS Fa DWE 
+w Pf 7 j ; “de, 4, 
F,=0 $,=0 | 
+E, OO _a(ret—F y- 
of ae 
i? #,=0 | 


REL WoT) fon cows. 
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Ges) (Contin usd) New| aimee Ryy 67) must be 
am swem fumetim \7 we haves - 


it -0 {7 
| Ru ry = we [ae we* ]- 
xm Ww 


~at7r-F] 
@ Woe (8.2-12). Ryne fire wus) 
| S 
oe wry = wef SITET te desume pirat 
y -le\r-§)-we oe (7-8) 
ae R at dpefe 


tse far} = t— [aae| (xswye 7], 720, | 

| fram ees hee doaume 1 <0. ; 

\ we - ATH “FF apy < we ta “wie 
R(t) = W {fe 


peo. By comm bmiong naautle 


ay 
Rf == ads £, [axe “TL fxew) © J. T2e 


we = L(a- whe" ]; T<0, 
«?-w* rl 
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—- G2-i8,) On was of (¢-46): yee) fe senna: 


= Ww “ peo aise aie Pye 2 wae sal z 
5 ; wt, 
Ler Fay = ate" * Lecw-et je }- 


iste wr): yc = Ss ACE) K(4- AE = 
wf pea pert Wapewuwe “V ones 


at 3 -wt 
ae Fue) . w- «HE suoute e* 3 
ar fe" [p+cw- je} 


ae (3.2-4)2 72h h(tdt = afatte eno at = 3/128 
= Here wa hawt ofee used (6-47). 
62-21) ¥* 2S" i 5S(2,-Fa HG, hE IAF, dF, 


= 5S b'g)dz = 25" a5 tae Fae. 135/ aCe” ) om 


| am intial 4 Degit, 7. 13%. 
G22) Frome Spameple 82- 2: 


i -wt 
Roe = HB hte) = WB uceywee 
3 : 
a - _ um ae wt 
Ry 67) = RS maa ae twee . 
@2) Frew Spamph 8.2-2: 
| wn -—wt | 
R, 60) = CS hee) = acer wre smucar) 
= “Ws cay - Wh nC, t 
RyxStd® ROD) Le UCtI wee sem (a, ) 


26) 


GAD (4) tae @.2- 16): Ryo = of" RC e+EIACEIAE 

i eet UCEDUCE+E) (TEFE tetas, Tho one two 
toaso 4 Oteut; 20 and t<o, Brcasenr Ry, (%) io 
ee pe eee | 
Ryylt) = © Wiat ee ars seer a 
Framy vs Rye) = Gsbien eit as (b) Power on | 
| Yee) = Ry 0) = or : 
G28) cw ne (8.2716) assuming TO: 


oR ore oe (0?3? dita eo a * 


wip usb este , 20. Hare wa woth am 
Ducght, psBH. Suier Rit) must be 
» wikagrnd from area Pe ry Set [ 


gum we have Re) = = gis (osbins aes € . | 
| (b> Pocus in YUE) = B v6 =) 3/4b>. 
G26) () x ce) [ea ra)» 7) | 
yit= (% “KEE DWE IAT, | yee) i Y(t-F.IbCRIdE, 
2S" fe x(t-E~ “$905,248, hf 


=f Lae x(é-£- -pyhG ph Ett .ade 


On 9 ace gr gee OO ag ae, 


(6) ELrce] = aiff" Fe “fas]” = 27/128 - 


f 
i 
| 
| 
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o ,& ee 
= -2: Ka t+, Fe 
G27) Ryy Ce) = f ie BCE FAG INES, dE ap, 
60 20 y ) 
=f, RCO AR ACE a tH, )d2 dh 2S Re ftd By (ea de 


= Reg SE Ray (%I- 


S228) Ry, F=f HALF Ag = apes alt} act -T)J[ alt+s) -uce+k-7dt 
00 fot 


Tuo coteg: Fou OS ¥ ST 


T- 
Ry, CF) = af aes = ae o<sksr 
6 t 
Fou ee es . i RG = A(1- E!), rsest, 
Ry) aoa d,4F = THF 7s ¥< 0 | (amd gyro sheahene ) 
Thus, pou -TEF ET: ghee dfs de 


ald Ie-Wk I “ 
SiO) SO irre) tad Rea ee 


on 


: 
Ryy Cr) = S Reet (1-2) a3 


St) : 
: + 7 YQ) : 
1 eR? ) @) Muss, iad 


bed i 
Rte) = Efxeycd+2)} = efxcers : [xCtez-F) 45 +2-F)] AcFid$} 
0 


(af [RACER Ry (PHI) heb dg =f” WB Sce-$) he AF + 
So Ryg PEI RPIAE a— Seed tom 20 y Ry CEH $I2 0 bun to 

<gltagemabitey, Thar Ryy (8)-= (UG 12) bh 2) are (8.3-4)— 
appter becouse His nmrult juct (7. 3-3) ogame. 
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GED Frm Example Str iMod = 1/[0+ (a/a}*) 
whee WR/L, (a) Fou tHe outpat neta | 


| defined ao NODS WO) = Ce /2/L +Coswy J. 
| Foe the input Aignal XG) = Asin (0,¢ +O) : | 
R, x07) = E[A sin (at +) Asin(uyt +047 + B)] | 


We ce eer(eat ter e@)] 
2 
< Afar) - [eas +0742 0) - do} 


2 
=f oo (WF) = Ry(1). The Fournier trame form 


| oF Rael?) & given (ay pain i of Appemdign E : 


, 42) 5 ar [5cc0- 029) + ¢a3-+0,)} , 


By defuning SC) to be the ovttput aiguad thin 


4, Core Ar [Scw-w,) +500 +0,>] 
t+ (®, wy? 


from (8.4-5). (b} O wtput argued power 5, & 
00 35 jit Ca, /w 3? ; 
Output Weotek, power N, 7) 


Ny? (TL wd = Mol so _ 
ar lA ail t+ (a/w)* 


= Wyw/4 from (6-25). | The, (S,/%p) = 2A LOW 


1+(@,/w)? | 
Ce) AlSe/Me) - aA (wea) wlan) =o whan 
aw a (wi40,7)? 


wet a, 


Simee Ww cammet fe nagatinne Wea, . 
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(Const imiad.) 


& asheter. peves thio! devuep onda to ow i ayeLmunes 
anh yet a Wimmer | 
@#-2) Simer X,(t) amd KC) ane uride - Asmar Atetienony: 
| Rye) = EL EXE 4X, CHA (eer eK Cee FT 


a amd 
= Ry, x + R. x67? + Rar, aie) 


| wooed, nen x62) +H (2) - Fics 


(8.45): by (d= jerceodf? ads (od +f Co) | 


to) aby ax): 
Gir-3) Smee (6.3- ei R, J =F 
, Ao app bid here : xf t Rex (7) = Hi he - Thus, 


Nyx ea ue S(2) fawm pair 2 d| 
Oppamdin E. Finally, pom Patlen 6-2, 


| B, () = JHC) "(be Co) +h x e+ rk F ga 


Erne oye Ae 


tt +(@L/R)?J* 


i R= els de it i 
| Pee a” peur = WR/BL from (¢-28). 


GD From (8.2-12): R, len “SR x (TENCE) AB ae 


ss 
& to) is (eS (T hea ape 8%, St ye 7-8, 
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Gr-B) (Continued) 
wo 2 | 5a ° ~j30E 
_Anedr. a fade f R(a 8 dy {_higre de. 
i nd 


| Rx 
| i 


Be From (8.2-1+) om& the dame prowdure : 
Oat os R, fpihe nase er wt | 
ye 7-B, dye Die gee aps -4F : 


co ~jo@ 0 3G), 
AB () = shes Rex) & lay ds h(p) e ? bp : 
._e_»~_--YyY’"_—»- 


oe 6?) | H(-@) 


ed i 
HB Ge) Hl) | 


#6) (a) From (8.4-7)1 of, w= &, @)jo. By 


xx 
inverse Founter tromo | cow : 


| oo je T, 
Rey aga Tabs poe Plde = ob fh cor [joe Jar 
i Loo 


tla Ef ”8, ore he] - d Ret), 


_ (6) From (8.4-1) = of, oo) = ff Co) cs”. Thue, 


es 4 == aa! a) ost é dw 


2 a 8 Cod (50) chs =a [EfAie a7] 


a -d? Ryxx 67) . 
ar? 
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-T+t 


h(t-B) =, t- T<sI< 
i oFberarcae. Un otier lverde , q X(t) perace 

through a netiverk for shican hte= ve, ,-T<t| 
(<7 amd hitico wtestshene we have | 
| From Founien fname fomihion Kio) = ft vat, 


tt+T aw h(t-F) <0 


| Ly 2 
es Sim (wr) 


(c~ a Frem (8-4-1) 
QT 


&, yO= Fs aco Sen 


| 
<> @4-8.) (a Frew pacn. 4, peti, 
| i 


ig 
= en 5 erat 


i VAAL 
(b) H(@) = u jw z 
ty ROL aC) 
: pace a+ (44C,) 
t+ JQRC, ; 1 
ps 5 ASE aycun|® = HCO) WC) 
i 1tjQrR (C402) t+ 5I@ | | 


1 %e% 2 2 
i 14 @*R*c, 14360" 7 
a rom (3-4- = 

| 14 ot RE(C, 46, DF > r+erae * oad a ks : 
le; z i 

B feds AB for lncen f* = LOCUS 6e) 2s, i 
C16 40:7) (14+Bi@2) t 


" 


G#-% (a) From por 2) Oppendiy §, snenre erat . 
(b) y= xf” h(B)E = 5 {73 ve aps 40S eas. 10, 
©) Sos + Lod |W Cd? = Som S(o) | m(o)J® 4 12 £322 


Case XN +07) 
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GD (Cont inasd) 
i 12,288. 


on § (@) = 2007S) +! . 
| 4,§ © (#402)(16 40%) 


G1) (0) Pry = Ryy (0 7 ee Oe d$e. 

| wep 2 * 
|= 6° f hegoaF >10 “cay f~ a e Fars In 

i Uae porre Damwd 16 1) Oppamdine é: By Co) = 
j 
| 
| 


z -2 gif 
H@){ = 10°* ———. - 
i Sef | an (16407 )* 
Ger) Ry Lf Aegerinenritse «2 J ect ideo = $8 2m vy 
RIS 40 Ws 53 (0/2, . : / i 


% & 
Gein) h ral Aminees[e = xf te 8 da. 


: = 32)" er eee Csr (B- ) and (B-2) to 


4 Var) 
|g Ps (200/r)[ F(a) Fer) J=¢ Coefml[aF a) -1] 


= 190.88/3 . 


: aka 20 ze 4 go 
G+13) (a oe wer. fF. (w= y oe : 
i Ito? ro el Me? Crees? | Cea 


1 (% _80 dw _ i 
Taignat oot *sl otaanr 12.5 from (¢- BH). 2) bop (@) = 


We # | 2 ee. 7? 2m do Pas 
Z Cheat) Creat) heres out = TJ ye 2(? ) pm 


(2-31). (ey co oat | Provie ext = 50,000/3 = 16,667. 


() fe at. (wo) des eal aaah =z = OB. 


(b) b() = acer e? Ce ee 2 Ho) from ain 17. 
(7+ 50)? P y 
: 2 aw? Pos 12 deo 
Jy yleod 2h gos]H con tigan | "2 Gar Oe zi, (#9 4005) 
3 -5 
= — te we 2.231007) from (6-35). 
134, #56 
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8 : J, tHe) eo 
| r si aor P 4° He, 1? 


Gea \ucw" 2 1+ (afm) ? : ~ Wy << Wy (amd 


Pah fey cade = bf” de co) + Sd, for}de 


G5-1) Fou the actuat nlenk FP, yO ef Incwyt® 


do = oy. Jxceo)} deo simes (Hceoyl* lo am 


1HC%, 0, bom dusidth Wy Roe herr 
YY an w, a 
wo, + “@- f 
» H(a,)] deo te jae iG uae a Me [nce 


quar for otter 0). hy Code Leon [i4(2 )*],, 
“Wy < OW, (amd pe paste hens) Hemee 


’ 


w, 
=f (02) de +o 1M, A (@) doo 
“Wy Wy aT. iy 
= Pex [Dh + (Wome / My)” J from (7.1-22) amd | 
(71-12). Be Wyre thane io we aftet on Win, i 


Pung needs (Caan ae 


| The main affect vo om the network . Ae wy +o 


Hlw)= 1+ (30/w,, ) Aacomso rmcraae img dy difpientt 
te apprer imate mw prrect ice. 
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G3) From (8.5-5) wih Ho=t: Ww, on “weed 


ba dw 
ab err = w/a b alla F (¢-37). 


| 

G5-#) Frm (8.8-5) with seal : Wy eft 1H(@) J? hoo 
o 

| 


“Lpatorurh = H/ aft wang (638). 


5-5) From (8-5-5) with H(0) =1 : Wye f Ineo!" do 
| 
Res errs i =3TW/16 ofter wading (e-31). 


@ 65-6) From (8,54) : ae YG IHC Wy = 01 ae 
arr 


Mes O1QM) Ly 9, 1ascie*®) w/t 
Dass {ae BCI”) w/t 
{ 


(a>) Wan (85-7): B= aR [Hol"w, /ar a 


Wy = 0,5 /extia)10° = ey ae") w/igs 


as _ Peo yg 


, Lb [ae eapee Fe 
@. 7 , = tO CE% te9¥) = Ee alate 
(4) aw (85-5) 2 Wy 3 gereny rear 
sVz fom per like ?: 23. Cb) Uae (85-7): 
i -3 
1 Ay 2M lac)" w, Ar 2 2(4)16? 1 a = 3007} , 
: ase We VE 
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(ED) (a) diner! fda | ee Lit Cfas)*J20 — #o%fr Cea )®P"2 (Yo he) 
Ose, ho [14+ (@/w)2 J? 


eae [14 (@fw)?J -$¢(®,/wy so nm a5 WV3- (b) 14 Gap)" 


2 
= w/3 az7w- pee 
= = - Faem (8,5-6) 2 W,= > 
(+ p)* fe? arw * 45 [14(o/w) *)* 
= 37w from (c-35)- 
27 
@ Cone gis Fol = fr@orwst3" 30° yo Lr +co/a} 37 zcahaney 
[1ece/w) 2 34 cia 
=o na, a, = w/37 tb) [0025 }* = wtaZas_ 25 tiaspw* . 
(1+ %)* a® 


w a 00 ¥ rw 2) 
8 tw” dw 3 
! : : 287 Ww from Cc~ € 
From (85-6) w 9(as)w ° (w+ os") 


GoD) (0) Creauae Hl0) #1 
p= (8.%-1) gives 


for am ident Lrurpose 


vy (@=un/2,-W<aew 
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G61) (Combinuad ) Lt the 


ten leet 


pm the RH ome by) 


“time tg 


= (+k) _ kw = 1 
w 


Pig Result 
( 


| Cranky , 
ott n seust neo 
ventottre the same) . 
Gree ns 


i pote 

(a) Ror) = Fa | % 

fy Ww 2 
oz 


= Mw sim (wr/2) 
wr/2) 


ar 


cove pond. to tHe aarmple 


The asp enak den ao ys 


GD wn apply (8-4-1) te 
“W/2)-, <w<- a, +(w/2) amd -(W/a)t+w,<as< 
| + (w/a) (and fe 


e 


cas (6d, Te often uning (C-45).! 


tRth nemdem vontabtr 
ot time t, One Hen, 
Aarnple pee 


| t= 0 0/w, oteune ot 


task” tk 


Ye o,t1,t2, 


ich Ry 6%) =0 fer 
Ni ap stn both 
Thin, ath nondone 
onal. 


? 


gt blo) = G/2 


+2,43,°°. 


Gez) (Contin usd) (b) Be | im Probtom 8.6-1 the 


nandenm verables ane outheg enol heeosez Ruy Om) 
‘=o ok asparation times TT, = nar/w , neti, | 


Ga) (0) Frem (8.6710) |agma (8-6-1): P= ELN ey] 


= ELX*H)J = Ryy () = 


| | ee 
t oe : 
k =a 4) coo [ (w- 4, ) 7] dl 
| 
+ _ apw 
2 


oF 


| (b) Ua (8.6716). 28 cw) = kgf Peeolmcw=2e4/w] 


| pact [(o-20,)/w] + 2 P coo [ira/w] met (w/w) 


| 4 P coo [r(W+20,)/w] nat [ (co+2%,)/w] } 


| = aP act (co/w) coo (ro /w ). 
1 (¢) From (#,6~!3) Ryy(t) = 0 Aeconae +f), (09) 


lin awem about Ws Ws, | 
| (a) Yeo Aexomrr Ryy (1) = 9. 


Ge) (a) Ayo) gem, luy (8.6-16);  &@ the) 


P boo [wr (<9-80/W] dear! 


Ate of two componints ‘whielr one ta Lowpece 
poitume of b,, (w 0g) amd By (24M, ) 


By (03) 


B6-#) (Cont imuad) (b) Bacauas the Lmupose com - 
— ca the ahiftid pri pecan 4, yg FHM, 
amd of (02-0) ana identical, thin oli 

. ragvind by (8.6-18) co Lane. Thane fore , §o) 
=0 amd a shetch bo |not relevant. 


1 (0) Uae (8,6-16): 


(b) Use (8.6-18) + 


) Rays (t,647) = Poise, eee = EL{xtt) cos (a,t) 
- T(t) sum (a et) FLX (EEN co9 (We t+ ahr) - Y(t +7) Coo Ca,t 
+r )R] = E[XCe)x(e#7) 609 (Wt) c00( Wt + Ww, 7) 


a7 


aG6-0) (Contin ute ) oe coo (Wt }5m(O,¢ + &, 7) 


- YOEIX(E+T) Sim (Wt) CoO (Wt +47) + YH) YU+7) 
is Un (t,t) Sin (et Paenals RET) $ {cos (20, t +4,7) 
| +09 (a7) } - Rd { sim (20,t 0,7) + 5tm (0, 7)} | 
~Ry lr) 3 f sim (2m, +0, %) |. 5m (@,7) } + Ry (7)- 


“$s {~eoo(2at +@,7) + coo (02,7) } 


| = [Rxyl7) + Ruy (mys ero (@ 7) 
+L R71) = Ry Cr £ ea (20,t +@,7) 


\ 
- [R67 - Ry] s ae (ayr) 
~[RUGI+ Ry JZ sim (206t + H,7). 
; (4) Freeowm (8.6-/6) i Boos Ly [4,$0- ad tg (a +e)] 
r bof BAe ~ 2g +m, )~U (os -20,~ We J] yp [- A (us -2@, +w, )} 
| ¢B[ul- tw, )-uCo-W)] ep [-a Cae, )J ~ | 
+B[A Ces 4) ~ 4 (9 Wy J exp [-a(@ +w,)} —@D 


| 
+B[K (-c2-A2G,+w, )-U (-0-20,- 2) \e9p Fal-a-20,+w, 3} | 
= BIYCOIW,) -UCO-W, ) J sep[-acw+w)3 
| +BLWCa+w,)-u (o- Ww) ayy [a (rtu,)} 
| Cb) From (8.6-18): Bb £28 5 bpd (oOy 2d, $4 Sy] 
| =54f0+@ -@-©} = 5{@-@} 
= J B[M(-o4w,) -UGCw-w.) Jexpf-a (-w +m,)] 
~S BIACG tw, Ju (a wy] exp [-a (wr). 


(c) W,=WL/2, a=t/w,: 
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*G@ED (Conbinucd) 
4 62) = Bl Ul-w+w,) - - 4G 2m) Japp Corm,/w) 


| 

| + Bl ule +w,)- udo-aw) spl - (a +w,J/w,)}- 
| 4 609/B 
1-0 


~2W, =, 


O° Ww, Ww, 
? 
| 


Buf) = jBLUC-w 4w,) ~u(-e aw, )] sp [-Co+w,)/w, J 
~5 BIA (w+w) —u (oa) I supl- Cvs) /w,] 


(4) we =W,/2 , asa ifm,» Thess conditions produce He 
[Aama, compritnls on Se Co) mpeapt natin aes 
ee eners ss a 


| 
| 
! 
j 
| 
| 


! 
| 


i : ef. Fema mee Wed 


From (86-11) using (e750): 
R (tds elt pa col (o- “@,JeJae 


nee eS 
watt) 


Gy + 
2% 
&-w, 


= [acea(w,%) ~ ~tsim Cw, At 
Prom (8,6 -13) 


{La ceocw, yee sin(w el] 


2 a (eae, +H, oi H 


ca aa It} Aw 


| 


ce =49) z = 


po I 
Re IEA) SVT Cw -W, Jz} dea 


ay w, 


i 


rater 


Sa Stin(w,t} + tcoo(w,t)] 


~[& SunCw ec) +t cor (wr)]e 
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sta [(o-@p) td 


~aCw,+W.> 


eae | . 


j- 


wy +Cw/2) 
[x+ X= (ar-e,)* Je 


| 
= 2 2” = 
Ga) toon 5 elated = ef horde = tf 
@,- (w/r) 


x (b> From (8.6716): 7 


w ss 
aepliita dl: EO ain po 5 2, 
~ ee ~ ~ 

Wy, aw 


2, 
7 by (n+ 00) 
~2w, we © 9 ene zee @ 
: | Sox 2K, +2K, (w/w)", twl<w/2 
0, sloswher 
wo 


(7b 62 Filles ~6,)7 J do =o bacauen 


o 


(¢) Faem (8.6-[3)? RY 2 
Ha ntiyamd 2 odd stout wea. (A) Yeo, becomen R67) = 0. 


=i” 
aa R £0) coo [ (oo ~2g) 2] deo eg 
2 (~Wy)% 
x 


t t,t (w/2) 
2S Lk, 4 Ky (2522)*] ew flaw, rr )deo AF rdwr 
,-(W/2) 
wee z ase (C- #7, 
pe (x, + BE Jem er dg om : 
We fre wit 


Ke w Py? we 
saat lten(Z) +(4F -2)sa(F)}- 
Ofuan frome ane alep pore ble. 


= w 
= SM 5a(47) + 
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Simmer z et (Fo) Sa (wT, /2) 


~- ~3 % 
(52) noes Sa. (wTy/2) Pa 


~otl~ 


Fd 2 
: . 
et (ENT + Te ~3e(m- > 
ie o. ial : 
Plw)= © Sa(wy/2) e- Jn 5 801%) 
nee 
ar piel iF ee 
2% e *Sa(@Tp/2) 25, = 


But He = F S(w-nw,) ar give in 
Pratl D-8, Ae (809-3) to proved. 
CDG) = Lf ot) F oP saw-ty/2 
+P Sla-¥ -ngy) dg 


ei n=-eo 
jin%,T, 
= alnytaje ¥°G(a-na,) 


# G13) g,(t) = = "6c ota 
a & 


) 
1 oz 5N,T, ; 
= © 6lw-nyye” *% eso 
oO new 

CJ (7 nay 4 . 

Ee i 6(w-nay) @ - as Poe ile 


ates w-nw , dfzodw 


as ei % +%) 
«Regt, roe the aeclf of 


279 


#GEF) Contino Prblim D- 3 on, fb cam sacily be shown 
Hate 2 6t-nZer) = £ es), on aabeti- 


ns-& % AS 


sg Nas pacatenah ats 


gie a hale r F(é- "7, +7) 
nz 


= z g (nT, - 7) F(E-"% +7) 


Ao~00 
From (8.2-20) amd (57-21) 
X (6) = AG) eas [jt + OO] 
XQ(#) = A) sm[a,t + Qe] 
Frew Fra. 8,7-6 and (3.7-19): 
YG) = XG con (Wt) ~ X(t) Som (w, ¢) 
= Att) cof Ot + Q(t) ] cor (u,#) 
~ ACE) Sun feat + QE} $m (0,4) 
= ZAtofen [at - wt -Q 4} + coofat saat + @ce}} 
~ Lacey § con [o,t- at ~Q@] - eonfut +a,t + OC}? 
z 
= Ate) conf (a,ta,7t + Ote)} = XC) 
7-3) Chow tome ong ao hample times ane (1+ 2h) 7/2, 
They choice conces samples to he gero for all h spcept 
kRz0 awk k=-! 4 Tg T7/W, a aimee con ( Wt) 
ew it (F+k)7} = coo [7 (14+2h)/2] = -scn (hm) te for 
alt k. But, ta denmmineln 2 abe wer when Rso,-7. 
Fao L'Heopitet's puke fe R= 0 amh-1 we have Klatt 
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GB) (Cntinuah) am £61) 21. Thue, 

xe) = Sa[w, (£- Tey] + Salm, (£4 78)] 
Gr-©) From (8.2-9) with a sample rake 6, = 2W,, only 
the normale at t 20 wo negenre becomes x(AT,) = ; 
Sa. (WT) = $a(FRT) = Salk) =o att & spcent hee, 
Ga-D (2) Minimum bandwidth must at Leaot spuat the 
ae apect ral wptert : Bawdundth = ax (17, 5)10° neh/o 
= Wy Rn ramumey Seno ke egpenel fale xt a> 
aw, = 2lar)InS le) = 2x (85) 10° ned/a, 


Gr-8 The Aigwat xt) do Ket) mubtiabied ly tacky. The 
Fa unite, tram ferme of He product J two wavefouno wo fhe 
consolation of he ter Feunien franofoven of Ka ture 
atgn ole timeo (Jaw. Thie cmnvelution double, the 
apsctaak ppitont uf He apectionn of X°Ct) compan to 
thet of x¢t). Mt vo abll band - Limited, heweosr, aud 
therefore hao w a Aarmpling -theaus Negrecentation . 
Ga-2) Mimimuem nate = a (Ww, fair) ty = 2 (a0 hig) = Hokds. 
+ fumes menimum nell = #(¥0) = 160 hug. 


Erik, x00 EI R, Pee ae R (2) F se- -nG) 


Use ae are ry Rae z R, yee 
Fone fra fom lig He Jugooany ahafling groped 
of trans frume to yt Jy (@) =< we * fOr na). 

5%, 


238i 


GD) Considen Hoe, reptizan for eo amb nai Ctnuat abining 
frm fartler. removed poine ac neg hig Lhe). Matf way betieter: 
Ha two covuspends to @,/2. We nag acre [1 +(@/w)*) 2 
20.05 whew co = a /2. Sebying yor w, we get w= 
aw/{ie -1 %3.7267W rad“, 

G13) Connidin Ha mopbicne for w20 amd nas (tuat oDianing 
fom forither removed pee a0 weg bigib Le). Hatfoay betwen 
the two corvseponds te %/2, We Asgaine) [1+ (@Au? Ty *s 
0.05 whe 2 w,/2. Sabrrnng forr @, wt gal w= 
2w/ 20% -1 = 2.16 W nada. 

CED ye ee ee ee 
GD 4, (0) A ee [1 +f (o-nex2/w} J? 

ane psparalid buy aw. Fo He tome fr neo spline 
caune alean ing f~ nag iw ~WtH u/s, < we w/z = Ww, 


— = Ae es 

Ts fi soy G ge? 

Ae i 

% [0+ e377 
y 1% <9 Considered weg teach le , abraasng o wm aandy 
Canad. ly omty fhe adjacent nreplrsac wWhae Ne! acl 
wel, A sketch & plron below. 


2 » for VEW amh ed 


io f 
% leo 
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(T/A) A, , (o) a 


veo 


@.=2W 


0.45 
akinosd power fer wetl w pag iow 
od wmoiw nstpense whee Neo, 

G79) (a) Toke He Foun frame sown of g ¢#)- 

Go) = EMSs  (Sa(mt -F) +Sa(wt +Z)) 
+ Ye(Sa(W,t - 2%) + 5a( Wit + 22))} 


But Sa (Wy “mea nuct (2/2, ) 

F(t it,)o—> Fla) wtp (£5e%,) 
ao Sa. fw, (e222 a ae wut (Z) ete nr/aue) 
and ing) 


-jon/aw, jor/aw, 
+3¢€ 


_« 
Ga) = FLT met NN 2e 
= jw3r/aw, jos7/aw, 
+ 
=F rect (2 2) [eco He f ) +2 cos (Be) oF em) 
= Kk meat (55 ) coe? Cara 
cigit-F) = Kfasaley tnd 3. By/j 
+3 Sala, (t- 3+ )Aj 
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Gr-1h) (Cont inated) #$a[0, ct - E37) /2] 
+ Sal, @-% Eyal}, 

glt-(%j/2)}< otk Sa [ 4, (4-7)/2J + 3 Sa (a, t/a) 

+50. [9 (#-2% 2} + Sale (4+%)/2J } 0) 
(<) Thee form co that of (8-9-9) with alt samples eguak to 
ne avept the four for = ~1,6, 1, amb 2, Shere the 
camp. valuso are g-Ty)= k/8T , g(0)= 3K/8T,, 96%)= 
3K/8T, , amd 9(aG)ek/e7. 
(d) Tome ahpt (1) to om sartiv time bay +1, /2 and wcke 
git) = =F (Pls, (¢-B)/a) +3 Sala, (t+ %)/2J 

+ Sale, (t - UNA + Sala, ce + 3/23} 
= pe [25aL acer Ga] +3 Sala, (t +%)/aJ 
+ Sal, (t +%,-2%)/] + Sal, (t +% +%)/2J} 
== g(n7- 7,) 5a [%, (£4 -"%)/2], where 

9 -%-%) = g(-3% /2) = K/87, (fens), 3(o%,-7%) = gl-G A) 
= 3K/8T, (fr nso), 96% -%) = 9 (Ts /2) = 36/8 Cfo 1), 
amd 927 -%) = 9 (3% /a) = K/8T, Cpr nea). 
(0) This fam, which & (8.7-8) with alt aamatcs 
pre sycent for He above fowrs shows Kat onty 
four ramples ane wedded Yo Apecety g (). 
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AE» The nagusined MATLAB code in shou Laleer. 


WYECEEEEEESEESS Problem 8. 7-15 tELBLELEELYELESES 


clear 
N= 11; 
M = (N-1)/2; 
Pir 
pi/Wx; % sample period 
Kei; 
n= -M:M; 
if rem(N, 2) o 
w= -pi: 2*pi/N : pi - 2*pi/N; % Exrequency vector 
else 
w= -pi+ pi/N : 2*pi/N : pi; 
end 


gain = (332 11; 


zeros (1,N); 
zeros (1,N); 
arg = Wx*(n-pi/(2*Wx); n+pi/(2*Wx); n-3*pi/(2*Wx); n+3*pi/(2*Wx)]; 


for k = 1:4 
£ = find(arg(k,:) ~= 0); % avoid sin(0)/0 
tmp(£) = sin{arg(k,£})./(arg(k,£))¢ 
£ = find (arg(k,:) 0); % sin(0)/0 = 1 
tmp(£) = ones(1,length(f}); 


Rxx = Rxx + K*Wx/(8*pi)*gain(k)*tmp; % autocorrelation function 
end 


w2 = -pi: 2*pi/51 : pi - 24pi/51; % Erequency vector 
Strue = K*cos (pitw2/(2*Wx)).43; % true power spectrum 
Sxx = abs(fftshift (f£ft(Rxx))): % estimated power spectrum 
elt 

plot (w2, Strue/K,'k') 

hold 

stem{w, TS*Sxx/K, ‘k’) 

xlabel (‘Normalized Frequency (rad)}’) 


ylabel (‘Magnitude’) 
title(' Power Spectrum’) 


The aumlotion- emanated pauer opectim vs nkeum ao fle 
He peta Bam plot un fe figure below. The wermatingd 
fogveney @ O/(0/2). Fre companom fe tame cunt 
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BED cntnnt) io aheun by Hoa ati Line glet. 


Power Spec:rum 


0 1 
A 3 2 eI 0 1 2 3 4 
Normalized Frequency (rad) 


Gi-16) From. Fig. 8.%-3a Xt) amd lt) replace Xz(t) and 
K,(4)- Thue, X04) cam be aamplih ot a nate of 2 (/r6)10° 
= 3.2 M aamples per ascend? and it) at o Acti of 

2 (3.2) 10° = 6.4% M samples pr second. Two samples of 
YC#) mamot be tahem for sack one of X(t). 

GG, Grip) tae Ke MATLAB code of Example 6:72 epeapt 
with N20, A phat of (2/4) by yh) to shew below 
oe o cunne of Liman Line s0g- mente conmcct ing caleubslid 
pernls. When compansh wilt Fiz. 87-3 for Ne io 
prinls we per that He same ownald frrvctien Asatte, 
bat the “eurue” do amestien for Nene. Conky, ciureariing 
Voto a. muck tanger, value usitt gue fe came prscsteoly. 
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QED Cortina) 


Power Spectrum 


0 1 1 2 
+20 AB “10 6 oO 5 10 15 20 
Normalized Frequency (rad), normalized to alpha 


om &£[nJ ent = a | Bet 


nor-@o y =o 
Gs-2) rer {s[n-r}} = Pa Stn-ry 9, Buk SIn-7] 
nz-0 
1 gm ner and punts o for nde. TAuo, 


+ -3ra 
DTFT{Sin-H]} 2 eT 20 SIn-r]ew ee > 


G8-3) vtFT fh [n-+)} = a hin-r] ea Let menor 
hz-co 


wo 4 . om im Le 
== hime accel ett = pemye as 
Ms-o Mr-o& 


=j pfu 

2 ewe’) 
Ge-¥) The Aryperttnme o BIBS stab Y (8.8-10) oo true. 
R -adn ~ ad 


{hen3| = Ze + Use (C~62) with gz e 7 


Nu-o 
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Ge-#)(Continud) N,=0 amd Mz-r00: We got 


oo j- awn t , 
2e = 6, 40 Heritom & Brad stable, 


n=o 1-@€@ 


e - oo cg 
C83 wleity 2 Famer ms F tin” 
no- neo 2 
Une (C-62) with N29, Ni, -> 99 and 4 S enter: 


ne) s [i ey alas ad 


8-4) Finet, the pour apeclum. B(e7) 2 


hd “Wy inf -5nee Oo =(-We jn DP (WwW eyn)n 
ze ”*. 2xe=fe ”* “t+420e ae 
n=-@ Ns-0 nse 


Uae (6-62) wads M50, HW, PO, 3 caps (Ww, +50) and 
3 = dyp (-W, - jn). 

jet i 
ble )e-1 + + 


i 


pn AID gt yt) 
On radsesinng some ahgelna, we have 
. w, Wy 
G (ei) = A where A= e* “+e ‘ Seat . 
1-B <e9(2) e*-e™ e«g% 


We vote that Har power apictiom io ust 6 2. fimirte 
Auer it co wengere at Dt th and —-m can ke 
phown faat A>o and B>o ¥ 40. Fo eu =, 


sae : 
8, (07) = Ae. Fn neSsrer, BS (es A. 


i+B 
. ch Oo, iB: : 
The nats xf, (€ fb 6e 2S wo mywred ty be 


0.05, Trak amh avin caleubations gue W= 2.21082, 
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#G8-%) (0) |H(ei*)]*= |b, + be |? = [b, +b coocnr]* 
+[b, sim (nyJ* = (b+ bf) +2,b, coo(med. Jrcer*>]* = 
(6,+b,)*, [P1(ed"/*))? = (o,2eb?), [t¥(e*")|* = (b,- 6). 
(b) J 4,(2) | 21 SME (byt by)", 20 bye tb 


Het? a t ze t must (2 z 
| ¥ >] lagieneaal t+ (7 /anr, ye by +b, 


= (1-6, +67 = 1-26, +2b,?, Vatueo of b, thot ane sols- 


tiowe 4 Kees quohelic We aAL : 

bet tt [ACP | tees 6, asl 7 b, & 

2 BY 64 (12,)* 

neat. Bat b, % real Y He radhcet Lo rot which praguines 
12 (%/a2,)° 20, or 12/2. (€) Fow Mg=%/2: b = 
ys ss 5 bax t~b, e+ ) 1H, 02°75)? = ONS 
= /5 hie [MLE |" = (by) = (4-L)* 20. Thue, IME)" 
ho ow anner log %5 whit % 20% of He paak velue. 
Gs-B(a) From (83-16) all a,so and alt b= 0 speept 
bel, b,= 2 awk b, = Ya. Sumee abe a,r0 tha 0) am 
FIR sytem with N=0 anh M=2. (b) From (8,-U1) 
Y[n] =b, X£"} +b x[n-1] +b XEn-2], 29 RyylkI = 
EL Y[e}r[n+h]} = f(b xL0] +b, Xin~1] + b x [n-2J){ bxLnthy 
+b, X[nth-J + b,x[nek-z])} fOr peme ekgsbras racluction 
RyplhIs (63+b'+62)R, [RI + (b, +b,9b, R, ,(R--] +b, bk Eh-a} 


or KX 


+ (b+b,)b R Thei}e bb Ry Ch+2] 


Oz XX 
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So Offtin values af ha constants ou uiaerlid: 
R HD = AL alt! +3(a heal ett sh(a th- al giiteh 


core Ha YON = 2 byxte-id , a0 
Ryy Lk} = ef 2 = z b.b, jxte-i}xinek-a3}. Nowe Harn, ane. 16 


tare hasiong fackine 4 te Fated Ef{x(m-é3Xinth-5 J} = 
RK, CRte-3t. ou qreuping Hesee torme we fink Hat 
Ry pChl = (by +b +b Ze BSR, Ch} + (b,b, +65, +b,b, XR [hoi] 
+R, Lhes3) + (6, 6,46, )(R, Ch-2} +8, [k 423) 
+ bby (RK, Ch-33+R,,[R43J) Bat RyLA]= Oy when 
hao and sayrots 0 wha ko. Theo, 
Co bts bt + bP) 07, Ree 
(b,b, + bb, + bb) 057, kcett omdh-} 


R,, [kJ = (bb, + bby) %”, kz t2 and-2 (1) 
bo bs @", ki td avd -3 
7) alt, otturk 


z 


(6) From (9.9 -13) My 0) = Sy hse" On ule 
Wiis 0 0) ales of some ahgelra-, 1 hawe 
Bo Cor = (bs + 67+ 6," + bs) 0; 

sathjh 45,644, 4, I 200 (oT) 

+2 (6b, +6 b 310, co0 (207) 

+2 (byb3) mF coo ( 3a@T,) 
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GE Fee (B.9-22) for amy DT syptame Ry Ln} = = btw 


wise 
e AL pl R. einem -7), but R,, _~inem- -p] =0 spapt for 
pr-@ 
Prntm zo Rey fn] = F htm) E hl plo, ene 
Ms-@ fr-e% 
= £ himJhL nem 7? whicn wae te be proved. 
Met-a 


oe 
GDR, tnd = g, 2G £ himJh[men], but htm) = b,, gu 
mr 


Ms 0,1, ---,M amhio o gor mio an M>M prom (89-1) 


2 M~n 
20 Rint = g = bn On bn » OfnEmM 
M 
oe a bn men? “Men se 
Me-n 
Yu He Leet rum Lt Re-n = Inl, 20 hz néo and 
a La 2 ack 
b 3 - 
ne) mek Ment os m-h 20 oF 2, bn, 
2S Nasplace 
oe bn bm oh ee, ban Om eit ? eee Mor 
Thue, 2 Mrini ; 
Roy ln} = G, JZ ay aren oS Nee 


GEG) oun procedins is to firot cotoutete b,/X 

from Ha given fumolion for n= 0,1, 779M. Kext, 

we ure MATLAB to comp ake. Ry l3/ (KR?) fom 

He pyepasre ew grew wn Protlewn B.9-11, Reontfo 

ane. ohowpn 20 atm. ple fo. -M Ene m when here 

ut cabeulel, tuo cores: (2) Me aud (b)M= 2. 
as 


(Cont intad) The MATLAG code wash oo gisem below. 


REELEBEREREEEBS Eroblem 8.9-12 ¥%%%%%%E%%S%S43E% 
clear 


M = 2; % M should be even 
alpha = 1; 
Ts = pi/4; 
xavar = 1; 


= O:M; 
= exp(-alphatn*?s); % b(n) ‘alpha 


= zeros(1,M+1); % initialize 
for k = -M:M 

ndxl = max( 71 1+k]):min((Mt1+k M+1]); 
ndx2 = max((1 1-k}) :min{[M+l-k M+1]); 


Ryy(k+M+1) = sum(b(ndx1).*b(ndx2));  % autc-correlation normalized by (alpha*sigma) a2 


end 

L = 128; . 

k = -Lib; 

tmp = (1-exp (-2*alpha* (L-abs (ki +1) *Ts)) ./(1-exp(-2*2lpha*Ts)}; 

Rtrue = exp(-alphatabs(x)*Ts).*tmp; % true value of normalized auto-correlation 
cle 


atem(-M:M,Ryy, ‘'k’) 
holé 
plot (-10:1G,Rtrue(L+1-10:L+1+10) ,’k‘) 


xlabel (‘Lag’) 
ylabel (’Magnitude’) 
title(’Normalized Autocorrelation‘) 


Normalized Autocorrelat'on 


Reculle ae chou “a 1.4, 7 — — 


Rhro nheun ia go 

Fhe spact result) Fos 

for Hwee an yi | 
LOSE ert ! 

typassacon gen 


LGD (Continusd) The coveep ding moutts for M2 

ant. aheum tin he following Fyne: Fram he taro fepeneo 
a % chen that ne ; : enna Soe 
M ohoeld be a 

forge ypumber to 

obtain hagh Lefie - 
vile 4 foe true 
auto covulation - 


Magnitude 


Lag 


Ale» Ws une He wpprere com of Protlim 8.%- 12 to 
Calteutate by /ak« Faem (88-15) we heme 
[ute] = | = hEn3 eine o| Een 


VaoeM nz-m 


MATLAB wes used to Jud tie Lt by xg 


fost Founien fname fom operation The code ured 
< Ahern ow Ke went page along wit computed 
Atrmlt for Mo 2 ov M=B whim KT = T/H. We 
ae Hat fon the tengen volun ef M the computed 
neault co much clear to He aimgtr-pole Low pass 
furtion of Problem B.8-12. 
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SEEESEEEEREASSE Problem 8.8-13 SEELEELERRESEEEES 


clear 


M= 8; %M should be even 


= O0:M; 
= exp(-alpha*n*Ts); % h(n) /alpha 


128; 
abs (fftshift(fftih,N))); % estimated transfer function magnitude 


if remiN, 2) a 

w= -pi: 2*pi/N : pi - 2*pi/N; % frequency vector 
else 

w= -pi + pi/N : 2*pi/N : pi; 
end 


plot(w,H,’k‘} 


xlabel (‘Normalized Frequency (rad)‘) 
ylabel ('Magn-tude’) 
title(’/Normalizedé Transfer Functicn’) 


Normalizec Transier Function 
2 pe = 
ef Ma8 
1.67 7 


Magnitude 
eo 

—_. 

Ze 


at 4 
O8r 7 
ae 4 . wr 
ae 3 2 1 ce) 1 2 3 4 
Nornalized Frequency (rad) 
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GD MATLAB code co guiew balout 


EDEERESTRSEERSS Problem €.8-14 $%LELILLRELSESBESE 
clear 


M= 8; % M should be even 


alpha = 1; 
Ts = pi/(4*sqrt(isqzt(2)-1))); 
xvar = 1; 
n = O:M; 


b = alphatn*Ts.*exp{-alphatn*fs); % bi(ni/alpha 


Ryy = zeros(1,M#1); % initialize 
for k = -M:mM 
noel = max((1 1+k]) :min{ [M+1+k M+1]); 
ndx2 = max([1 1-k]):min( [M+1-k M+1)); 
% auto-correlation normalized by {alpha* sigma) 42 
Ryy (k+M+1) = sum(b(ndxL) .*b (ndx2)) 7 
end 


128; 
cL:L; 


= L - abs(k); 
= exp(-2*alpha*Ts) ; 


eZ owe 
wa 


tmp = ((N+1).*(N-1).*a.AN - N.A2,*a.A4(N-1)); 
tmpi = ({1-a).*tmp + 2*(1-N.*a.AN+(N-1).*a.A(M+1)))./((1-a} 043); 
tmp2 = (abs {k)+1)./a.*(1-N.*a.AN+(N-1) .#a.A(N#1)) ./{(1-a) AQ); 


% true value of normalized auto-correlation 
Rtrue = a.A2.*(alpha*[s)A2*exp(-alpha*abs(k) *Ts) «*(tmp1+tmp2) + 


elf 
stem(-M:M,Ryy,’k’} 

hold 
ploz(-10:20,Rtrue(L+i-10:L+1+10),'k’) 
xlabel (‘Lag’) 


ylabel (’Magni tude’ ) 
title (‘Normalized Autocorrelation’) 


The caleclald rsaults are chourn lelour Mz8 
and Maa. Mc chen Het H=2 6 foe amall 
que adeguale definition of He tome reault shown ly 
Hae nett Lie. Cokentated prsully one g new ao tk 
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& i Conk cnusd. ) as Normalized Autocorrelation 


Lag 


Normalized Autocorrelation 


meal 


o 
“10 6 D 5 10 
Lag 


Aes The MATLAB code and compulid asautly 


M=3 and M=2 mre quem below, Bo Hat 
| ade 3 found 
Aorgern M produces mee aceumale nerulle. 
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LED G5) (Contiinusd) 


SEBBEREEESEISSES Preblem 8.8-15 GEKEXSEIRALAREKSES 
clear 


M= 8; % M snould be even 


alpha = 1; 
Ts = pi/(4*sqrt ((sqr=(2}-1)}); 
svar = 1; 
nm = O:M; 
k= alpka*n*Ts.*exp(-alpha*n*Ts); % hin) /aloha 
N= 128; 
H = abs (f€tshift(fitih,N))); %* estimated transfer function magnitude 
if rem(N,2) oO 
w= -pi: 2*pi/N : pi - 2*pi/N; % frequency vector 
else 


w= -pi + pi/N : 2*pi/N : 


end 


plot (w,H,"k’) 


xlakel{’Normalized Frequency (rad}') 
ylabel (‘Magnitude’) 
title(’Normalized Transfer Function’} 


Normalized Transfer Function 
08 
Or 1 
Me8 
06 4 
2 2 
3 05 
€ Mee, ; 
Soa 
03 
02 
On + 4 as 
4 3 2 a 0 1 2 3 4 
Normalized Frequency (rad) 
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The MATLAB crde w givtw lelour. 


BREE SEELEEEEE Problem €.8-16 £%%E%%EEEELERAESEY 


clear 


M = 8; % M should be even 


alpha = 1; 

Ts = pi/(4*sqrt ((249.333-1))); 

xvar = 1; 

n = 0:M; 

b = 0.S*alphas2* {n*Ts) .A2.*exp(-alpha*n*Ts); % b (a) /alpha 


Ryy = zeros(1,M+1); % initialize 
for k = -M:M 
néxl = max({1 1+k]) :min( (M+i+k M+1]); 
ndx2 = max{[{1 1-k]) :min{ (M+1-k M+1}); 
% avto-correlation normalized by (alpha*sigma)a2 
Ryy(k+M+1i = sum(b(ndx1) .*b(ndx2)}; 


end 

M2 = 128; 

n2 = 0:M2; 

b2 = 0.5*alphar2* (n2*Ts) .A2.*exp(-alpha*n2*Ts); % b(n) /alpha 


Rtrue = zeros(1,M+l); * initialize 
for k = -M2:M2 
ndxl = max({1 1+k]) :min( (M2+1+k M2+1]); 
ndx2 = max([(l 1-k]) :min([M2+1-k M2+1]); 
% auto-correlation normalized ky (alpha*sigma) 42 
Rtrue(k+M2+1} = sum(b2 (ndx1) .*b2 (ndx2)); 
ena 


elf 

stem(-M:M,Ryy,‘'k’) 

hold 

Plet(-10:10,Rtrue(M2+1-10:M2+1+10) ,’k’) 


xLabel ('Lag’} 
yiabel (/Magnitude’) 
title(’Normalized Autocorrelation’) 


The computid rusalty ant clown below ne he few 
plots (fr H=8 anh M2), along wi Ke spect 
nseully . Chnky Longer m io Waceroany fo gure 
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AED (Cont inated) one Nera Acoclafon 


ott ae 


0.02 F 


Lag 


Normalized Autocorrelation 


Lag 


Ae The MATLAB cotle and on 


guew beleur for Mas ond Mod. Qe wide o than A uy ane 
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SERETEELYEESEEY Problem 8.8-17 SEEELREEAEEEERBDSS, 


clear 
M = 8; % M should be even 
alpha = 1; 
Ta = pi/(4+sart ((249.333-1))); 
xvar = 1; 
n= 0:M; is 
h = 0.5#alphas2* {n*Ts) .A2.*exp{-alpha*n*Ts); % k(n) /aipha 
N = 126; 
H = abs(fftshiftifft(h,N))}; % estimated transfer function magnitude 
if rem(N,2) == 9 
w= -pii: 2*pi/N : pi - 2*pi/N; % frequency vector 
else 
w= -pi + pi/N : 2*pi/N : pi; 
ené 


‘plot (wu, kr) 


xlabel (‘Normalized Frequency (rad) ‘) 
y-abel (’Magnitude’} 
title(’Normalized Transfer Function’) 


07 


Normalized Trarster Function 


” 4 


3 2 4 0 1 
Normalized Frequency (rad) 
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wo oo 
Fram (8.8-6) Yin}= & x€m3h[a-m] = Fa h{n-m] 
=-O mre 

But hem) =o da * ‘ninco ou ee - 
-~«c¢n-™) 


Yinj= Eee po nzecuinlen "eae 


n 
sulnJ e ~in = Poe ae Radice loay waing (o-62) 
mero 


« 
with =O, wet ae ore ae: naib 
pyen net net = (ne! 
Yin} = ulnve dee = utw) & — 
1-(ae") a-e 


cee 
yn 


= tw (88-10): = {hon3[ = paunee KPO and 


nz-o 


nro. Thuc, from Ces 62) = MV, 20, Nyt Oe amd 
urs eo", we gat E thea = - 


qa < © ao hin] & 


BIb0 wtb. ” 
os ant, 
From (8.9-/0.) XX then3] = E [ump whe t 
f- KT, Alaa igi 
2 a 
a = n id Bat, pom Dwight, £4: C2, #. 
Sax Loe pee : o<x<el. Thue 
zoo nX Fo? - y 
hile x nei (i-%)* 
Aine &T>0 
a | eat 2 thee h 4 
|h[En)] = «7, Loe ind wo atebte. 
ms his ae“) 


30f 


jm t 
Hane Hie’ d= jee -~jase * te 


sc ” (#0.5e +0.2€ 


une N=32 values of 4 shiw/32 and te FET of MATLAB 
to gore 22 veluss of hIwl. The MATLAB code co: 


EXSEECEEXREESSS Problem 3.8-21 %EBEEESSERSLEELLES 


clear 
N= 32; 
N2 = N*2; 
if rem(N2,2) == 
we cpi: 2=pi/N2 : pi - 2*pi/N2; %* frequency vector 
else 
ws -pi + pi/N2 : 2*pi/N2: pi; 
end 
H = 1./abs{] + 0.S*exp(-j*w) + 0.2*exp{-j*2*w)); % magnitude frequency response 
h > real(fft(fftshiftiH)}); % impulse respcense 
elt 
stem(-3:N-1,[0 0 0 h(1:N)],’k’) 
hold on 


ploz([-5 35], [0 0],’k’) 
xlabel(’Time (samples) ’) 

ylabel (’Magr.itude') 

title(‘Impulse Response’: 

figure 

plot (w,H,'k') 

axis([-4 4 0 2]) 

xlabel (‘Normalized Frequency (rad)’) 


ylabel (‘Magnitude’) 
title(‘Magnitude of Frequency Response’) 


The impulse neoponae h{n} so phown balou a0 
alim plot Ore ahown io a pletog [Hce°™]; 
produced a hgh pers type of flr. The de 
aceaprnae of te (btn co mngero, a0 rtadiily found 
prom 1 equelion gue above when mo. 
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impulse Response 


70 
&] 8.8-21,) (Continued) 
60- 
0p 
40- 
3 30 
= 
2 ol 
10 
° 
of 
F 2 A 
75 0 5 10 18 20 2 30 35 
Time (samp es) 
Magnitude of Frequency Response 
- : + 
va 4 
18 
ia cies jo 
| 
= 4 
08 4 
o.6F 
0.4} 4 
02+ 
° os + 4 
“4 3 2 4 0 1 2 3 4 


Normalized Frequency (rad} 
LD GD He ne) e (+05 eos O.2 P raat The 
MATLAB codle Co shoun below. Lhe phew i a. plot 
J LMC | which cLaanly slows that Hie chacie of couflc- 
oink Lode t a Luwpars type of ryrtom, but id haben - 
fepuemey response oo wot ig rifi cantly raducih ralaliie te 
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LCD Continued) the map vmume at eo. 


%SEREEESESSSEEESS Problem 8.8-22 SB&EESEELEESELESELS 


clear 
N = 32; 
N2 = N*2; 


if rem(N2, 2) 
w= -pi: 2*pi/N2 : pi - 2*pi/N2; % frequency veccor 


else 
w= -pi + pi/N2 : 2*pi/N2 : pi; 
enc 
H = abs(i + 0.5*exp(-j*w) + 0.2*exp(-j*2*wl); % magnitude frequenzy response 
h = real(fft{fftshift(H))}; %* impulse response 
elf 
stem(-3:N-1,70 0 0 h(1:N)I,‘k’) 
hold on 


plot (7-5,35),(0 C},’k’} 

xlabel (‘Time (samples) ‘) 

ylabel (‘Magnitude’) 

title{’ Impulse Response’) 

figure 

plot(w,H,‘k’) 

axis([-4 4 0 2)) 

xlabel(’Normalized Frequency {rad)‘) 
ylabel (’ Magnitude’) 

title!’Magnitude of Frequer.cy Response’) 


Impuise Response 
0.3. _ ss 


eof 
50F | 
40} | 


30 4 


Magnitude 


20r | 


40 4 1 4 
6 9 5 10 15 2c 25 30 35 


Time (samples) 


30¢ 


esd (Contimsad.) 


Magnitude of Frequency Response. 
—_ . = 


: en 


“4 3 2 4 0 1 2 3 4 
Normalized Frequency (rad 


st! 
r 
G91) (a) ere ioe MRS NEE Sele Smee T vo, 
horas is af ‘med -4I9Ct= My) at 


= AL met-%, (4-7, 9J = E[NC-T)N(E-T)] 
Ainch NUL) Lo srgthicn. Thue, Ve R,(%-%). 
(b) B seaner PRuy CTO] S Ry, (9) fer ama dutocnt- 
| elation fumetcor , VME | be: magma tent, 
(6) Fem pest (b) V do maneimum. whir rseriner 
Pee scenes ae oe Gere 
| fram RevIe/2 , % bung that for whick 


V wt moy rmm » 
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G92) uae the cavumt fom of sspsivatint circuit 


\ 

4 

| 7] R, a 

! . s Ree. 
om F8 OF; ii : On FF Rit he 
% a 2RT 40 


R,+ RQ 


ae =T thm % =T- 


R,Ra Ro | 

= () Ler ror irs 
‘ AARFRRR, Ks 

(0) FF = 2k(T)de = aie FE = 2h/ Es Tyo, 


| Be. Be 


Thus , T= e(Fis Te» TB ) = TifeR +72 Bhs + 7, ws 
R, Ry Rz R.Ra thi Ra +R. R3 


| 
(OY 1,27, 27,57 thm T,=7. 


Z,(w) = Ro) +IX CO) 


R, 1; 2 R,*Cy 
FR 20% t+ o*R,*C,7 


; = 
+ 14+50OR,C 
1 soe, coal ed 
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CB) Contin) os ae ates 
2 ~-J2 


Re CS? t+ @?R,26,7 2 

1 
ao)zzee,=2 fi 1', _ Re some | RC) 
es 02 [rate Fe,2) aorRres + 


w@kc RAC ~x,(@) 
-j — Te Ss 2 Je '° 
| to R,* C7 tax" R2 Cy 


a? = 
| 22 tm? amd 8, men Saquink coteges 


i 
te nasrotn Aeuwrere e, aiken Cs , neop actively 
@2se2 ae | QaT,R, do/r 
ni ue 1+ 5 @R,C, eerie 
2 | [akT, BR, do/e 
Lit w®R*C,* 


Ona 7. e*/——__ 


its wo RaCe 


| | 
da 
e7 ry ie TRy TR dey 
Thue, @ 722 iy R,(oy] S . ak | — Tas i Fatase? =] as 


| en? +6," ‘ een! a mane fet ae 
| eens cert (earn 
ye. ee ee 
| = TR, +T,R2 ony Lent of w)- 


R,+Re 


ees 7 hoo the favm. 
a 


T= 


#G9-5) (Continuad) z, Rapes Z,=R,, 2,2 "/jwc: 


eo amd ene 


z 
| 2,23 | 
EZ, +8, 942,25 


22%3 2 | 
Zat tz | 
Z2%3 

Zat tz 

Ps: | __ #2 %>__ i | 

B(2,+2,) +2, 2, | 

| 

| 


zr 


| _ ee F2es 


? 
2: Z,t5t Z,%5tZ, 22 


Rode Re Le] = Re [estes eal) | ] 
Jz, %, +2 2, +2, 2, |" 

We : 
ge _leetal + zl 12, 31° 

| %23 +2,2,+2,2, ]* - | 2,242, 2,+2,2,]* 


—— ak{T, Re l#o]} 2 . Fae use of (89-1) 


thie squeation necluees to: 
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AG9-5) (Continued) 


| ae 
| TA, [222317 + 7,8, 12, etl T, Rel2,8,25 (2,2, 42,2, +8, 2,51] 

Ee Re Ltr fats (tots F¥, 234% 2) 
| 12, 2%5+2,2, 42,22] | 12, 2,42, 2, + 2, 2, |* ’ 


‘ el 1#223 1° + Ta Rll 2, 2s (* wo 


Ra [z,2, 23 (2, 31 Z,%3+z, 2,) *] 


On aubet tutron 4 iz, 231° = Ri + we? ; 
| @tc® 
{z,2,1%= Fe. 2,2 2 = ®2(R, +j@l) 
203) <tc ? 2535 SL 7", 
| jw 


(2,2,+2 2, +2 2,)" = —R2l _ Ri-joL a 
RR + 2) jad = rae ete (R,~j@L) 
w~ oR? 3 

ae 2,22, (2,2, +2 B +2, e, )% 2 rhe (RK, +500) 
~weee 
| 21,22 wZre2,, 2,2 ! 
ns R, (Ry +00°L ») + Re (Ry tak > mt (1) | 
-~a@tc? jac 


we | 
~ OR R,” + T2R2 (Re + w*L*) 
R, Ry + Ry (Rj? PL?) 


Cy Ri 
R,tR, +R, 


ez. & RK" 
(R, +R, +R, 9? 


R,= R, + Bi (Rat Re ) 
R,+R2+ Ry 


2 R,* R, R,* Ro / 
z R, (Ratha) ~ ; 
(R,+R,+R,)* Rat Re Rat Re are (R,+R, +R, IRA, | 


+(R,+RaXR,th, RJ 
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GD GTR EF, land Gh Re conte 
| fram nusiotoo Re , Rr, acai anh Ry (aaht ) . 


— ee = BR 


w (RR, +R, )* 


z 
= 2k 42 


ak 22 des ToRe Ri 


R,+ Re + Re 


Ty) Ry» But abio G2 = Oy + Evy 


+6 % 22 
nd (R, + Ry +R)? 
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(bak iene te He out pat -aguonsh voltage 6° 


T, R, (R, +e)" | 
—— ee 
7 R+R,F R, )* 


1 (R,-+RatR,) | 


R, (Rate) : 


o~ 
wt 
+ 
at 
~~ 
Rad 
" 
x 
> 
~n 
a 
+ 


+ 
| 2 
no BoRit+ TER Re TcR, (Rp tRo) + 7 Rah, > Ta]: 


Gs-7) (Continued) On squdting Ke Se es 


z 2 4 
| (1,47 JER = To ReR,* em (Rat Ro) + TLRo®, +TR2(kth, thy) 
| o> . 
ne ee (R,+ Rte )™ 


1 
1 However, {row proto 8-62: 6,8 Ra Ri? “i 


| CR, +R, +R, )* | 


: 
he r, [Gated fa, Ra (Ry) +Re*Ro) 7 | 
Rok, Ba Ry R,* 


Frm probe 9.9-6 the avakoble Power gaine | 
4 Alone ont to | 
G= Ri” Re : 
(Ryt Ra +Ro)[R, (Rt Rat Re) +R, (Rg+Ro) J 


| 
| 
| That of stage ture Uo identical sperpt Ry io | 
| nephaced by Ry, te watput impedamer of Ke | 
firt rato whe 


R,CR+ RK. 
= Rt Ri CRait Re 2 ithe’ ), 
(R,+Ro+ Re) 


I z | 
Thue, &= - - 1R,* Ro | 
(Rt BR, [Ra (R, +R, +Ry) +R, (Ro + Ro) | 
i + 
6, = 6,6, = VR s Re 


(R+R,#R, )(R,+R,+Ro)[Rg(R,ARtR,) #R, (RztRQ)] 
With R= S52, R,> 3a ana Ry= 7% we find 
| Roe B/is2, 6, = 7/3119), 6= 25(95) 15/215 (1345) 


| amh G2 6G, = 25095). 3325 _ ~ 0.0153 
19(43) (269) 219773 


ov ~18.2 dB. : my 


Ui RalttgeR,c? 


[tie 5 OCR, eRe 


id ' 
l= = 2 R,+- 2 
ez =e," Rz . +| Ry i s ee 
CLR + Reta R+4R 4+ 
1 2 ae i? a” gwe 


sade [The RC ALAS 

a ee 1 + a(R, #R, 2c? 

must aktedo _ akdw 7 [R> + oR, Re (A, 422) 2°) 
ia “4 tee? (atk, 2c : 

: OT ft eR, oF(R, + Ra) | 


(a) Te TT, R, +TaRa = 28061250) +990 A4S50) «55, grax, 


Pee ag, yee eee bere Bare 
'¢b) F = f _450R, + 33082 ge ar 
* “(00)* Ri tRe ae at 


nn RyStooe R= A200 |___ 


*Amipason de . 230% be 4 wee (6-21) amd mByet 
: rt RR, +e 5 4 | 
| R200 ae att of Devight, p23 


= asen,feninieni| 3 «380 f 4,0 ~R, MAIR, +H) pis } 


250R, km [R, +2700] ~250R, mR, +2200] +330( See) 

330 R, Lm [R, +2700} +330 R, In|R, +2200! 

_ = 78OR, La[R, +2700] 480R, Mu R, +2200] +330 (See). 
Ravt, sratuats he outer mnligal warng infipel 
620.1, ? +4, of Dwight = 2 


2 
a 89 § (RFA- 2200") Brook, Re 
7S f sis | iced sat plaadsanl Repel f 
% 330 ff ry &m (RK, +2200) + = 2 } 


3i2 


(Continsuad.) 


-82 {fea a700" amc, +a700) + WeSRr R, pI 
500? 


‘S00 
ooo : 


> 330- 26.9873 = 303.0127 K. 


ke nak 
6, = mn, ———* —_—. +, - “2-2. 
RAR HiOL + RAR GLASS 


=n, IRC +O, [1-w* LC] + One IWRC 
[t-cotLe} +50 (8, Ry dC 


me Oe fpmtieta la p Fe pect 
16,1? Cnt [t-@'2e] + (6,2, #08, ) «*c* » bat S, aoe 


[r-o%e z* + wR, 4h, 2c? 


=o Ao ust got 


deg TAR [i-o'Le +R, R, wC"(TA, #7, &, 
wcleyEs aks lr itch de be SoC aly met an d® 7, Rcw).. But 
i [r- wc? +es* (a, 42, J*C? r 
Zw) = Fa (&, thet - (2, +5@t * se ) a Ry § [1 -wtec J} +5@K,¢ } 
° cn-e--- errwrer 


R, +R, +504 * i Li-weJ #5. (RAR IC 


Ee 
Ry i Li-co% 3? #a0°R, (R, #R2 JP 

al a : ae } 2 
[r-w®ec3* + CR, FRQ DO 


_ Tha i-wtac}® +a%ee, Ay (TR, #7, 82) 


Rta) = 


Te - For wr t/fle we get 
i a Ry [ t~es? 2 4a5? 
i gf imwtecy rx) 
i Ty s Rath , Qt wete: T= Ty, 
i R,#Ra 
Qn, Cn, Rk 
6? nm, —* + Ong - nz us 
sok jwe 
RAR, + R, +8, + z 
i-wkec ewe 


(En Re Ong ®, OWL) + Ugg svt 
5 Se 


(R,ARZM t= we) eel 


3i3 


G5-12)(Covtiv usb) 


. as a 
aio 2 Wile) | iat 
2 
IQL+. soz “4 ale 


2 2 2%, 2 
ent? ~ CEmRe + Enh J? cneteey + ene Ot Bur Be, so te 
RAR, )* (metic)? + 072? 


ie, = sade ooPte CLARE CRIT To UY mao endl 


ak 4 7,8, (0) 
R,#Rz) *U-@ "ec )* + be ay 7 


But, 2) = a(t tie Ae a RAR, (rmetLe) 450063 
f i Nt ees RE SS 
R+Re + iS (RtRgMrn-wtec) +506 


- 2 
ae Rife) AER Ci etc) *(k, the) 2 eats 4 
R482 )C metic) +0%4* 
TT. wt TR, + (1-0" to)" R, Re (Tat Teh) 


BONS GFP Ln ah eee ee Fa writ: T, 272. 


| 
| 
| 

a 
| aL? Ry + (1 eeeila ies (Ry +a) Vee" 


R,#R2 | 


fre ws +e : Te = 


| ohh 2. T 
| és Ri, OR) 
Gh ’ 
Ro, 8,78) 


form (8.10- 3). Few 
apply (8.103) again 
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Gio-i)(Cowtinual) n 


_ R, 6,7) 208) 
aa a = 


Rog 6 ,2C) 


Fou re at 


= fe Soxte | 
aD 
Rog G,2C£) 


Extintion to 


& 


‘01 “4 


R,, 6,202) 


@ 


ts qo buy (8.10- 41) te 


+ (Pepin ), = 


Ry €or & . 
,302) 


Re Ee) (2) 


a ming ep 


Ro: Soa Ct) 
Roa &, 


= G, 6 
2) 


2° 


Roi % one 


en 5 (é)_ | 


2 66,5. 
"R ene) % 


* Te 


{ astioly Te 


Tee 
6, Gy > Gyn = 


IL + a Copso') 4 


t 
4 ecm) (Fopn ~') 
pasion 


tle eet 


©, G2 °°" Gyny 


EF. + Toy (Fep2-!) 


| ope ope Te 


op 


@. {2) From (8.10-10) 


T(R-1) = 290 (6.3 
| oN From (8.10-1/) : 
( ov 9.8 dB). 


7 ak 
Ballas, 
Ty, 


a 


Fy 


Fop | 
Tocm-1) (Fop m4) 


Gon 1 | 


tent 
&, Fe 1,562" 


luitth Te 240K: 
es = 


t+ Ze 
| 


1539.9. 
= pp 1539-9 
igo 


= 4.555 | 


= 


@10-#) Apply (8.10-10) +0 Alege m: GAT 


= 7 (67) = 7% (6,79 +| Bla, wee elem") | 


1 &, G, 6, Gant 
F Fugit Fong! 
o FzeF + Foz 03 aoe ce 2M 
dd &, 6, Fa ©, 67°" Gay 
From (8.10-7): Ty=|250= Te, + Te 4 Ter 
ee; a cr 


450 1000 : 
| = 2004 4 OP | | Sole for 6, 513. 
G, sé, | | ‘ 


(4) Subset tute Te ie (8.10-11) nto (8. 1o-t0) 
Re +2 2 (Fp-I)= 1+ 238 (10~1) 927.98 (9.0 dB). 
Ui Lean G. 2/4B) am& T= 290K. Fram 


(8.10-7) , aing (8.9 -14, | teu +e attenuator and 
(8-10-10 ) the ormp Bids 
| T= Te, + Jez. T, oy ad be-0 ? = 2a0[1. 089 + 6.98 
Te ec G, t W/L 


(2.089) ] 4544.4 Kl Next, woe (8.10-M): 
Fi = tt FEE aio (13-3 dB). (4) Frem 
Pp 225 


(B.lo-00): Bers seri, 16.67 (ev 12.2d8). 
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i cn 1a; tpeesines 


Fp 10 (m 1od6) uhm Tie iBor, Froem aa 


= 130(o-1) = 170K) Fou He otter astaivw 


er 


| = 3.98 (er 6.0 4B). 1" (8.10-10): Tg, = 290 | 
i .(3.498-1)= 864.2 kK. \(b) The eucond wo the 


t Tes 600 
6, B.) (a) dae (8.0-7)2 Gt SS eeeenipeeneris, 
G.10-8) * 6, (%- 7,7 Ly 10(190 -1S0~ 252) 
t 


: s 
| BIR. by here Be ro ite = 1-655 (ov 2.19 4B). 
| 240 

i Te 


(<6) Fe 1+ © 214 (190/50) = #8 (er 6.81 4B). 


7) 
Gi0-%) faa Te Te: + +e +e = #04 oe #,- (75 - 58.9393K. 


|B) Total avotett paar cas An, bar h Ope tes #8 Gy 


@ Fraction due to sewree ¢ * To de & G1 os = 
Rte) $2 6,6. 2&3 Bhrte ; 


= 0.3396. (2) AN, (Retwords) = = hle, 2266.6, 


se 


= Coe 
i Bo+si7s/3> 

Fraction dus to notiunt (=o — tt = 42 2 122. wsag. 
: T+Te 265/3 aes" ‘i 


4B) Bdge (Nationrk 2) = bk Tex (4/7) 62 6,. Fraction _ 


Ter es 


dus to velork Qe = ays, 
! G,CTatTe) 106 


(4) All,, (Petworh 3) = hTes $2 6, Fraction due to nationrk 


Te i 
2 2 2 = 0.0660. 
G&CTetT) 106 


al EE Fa aM, 
= ke, ac : Ty 2 now powrer’s dpexctoas Hes 
Tat he“) $2 +270(-9-1) _ pee 26 Kk. 


Zee ~ eee se 
ad t LG 


317 


= kU th 6-9) SS ace 


(Gio-1t) Te * Te, + ts Tes - 7, (sgeh)s Cre-7e) + Te Te me 


| S64, 
Lge Teeter Her ted Ter Lf 6 4 tema. 
anne 2(Te,-Te) = [= $76 «— wegatice 20 not aLleaud. 
| z 
| 
id 
no +22 + 18? = 146.25 
no +1524 22 ~ 150.00 
¥ Boz 
! uo, 152 5 ae 
piu haar 14%, 583 ee aes 
iso Ho! 5 
(20 + Fhe HE = 146.528 


ti 4 20 
(so + HO), —S" 
s2\ 0 ta. 4 


sou !2@, We. (61.528 


161.6667 


) 


Tz (23-6 
Aen ~ 723 4 Tee 4 Tes 
‘ 6,F2  6,6163 6,615, 
| wo 4 SOS? , ersh 75 + RL + (ars y¥ 75 
GY” Gs * Gy ester * Ayesha ory 


= 138S4,34 kK, 


k Te zy, Sr, 7 
Te= Te, + te aK fet weer | TT Sig ka Ky ty 
z KGe KG? | KEG, o a *ette3* Rte 


= Tet K7(62+6,") +k? (e,* hahaa 
a as } 


a a Lee GNC ak are dna? GPG) +R Ce 6) 40) 
aE ae ee s 
58s ne ake eS oe ae re i+ *s ‘he . Thus , 


< = = y 7 a; pies 
Rem 2S EE (SED +5 “FE; (er Mise 


= ai 146) +(2& 7 36} 
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Fo 2i+ 2 <18 20 Te £ (1-8-1) To = 0.8(/60) =\/28 kK. But 


? To ~ | 
14 Cle/Te) & t+ 128/290) = L4H He Cov nS9 dBd. 
7 For- t= Oe | 
Fy =F, + feemt 26 + SS = 1.6333 


Fae Fea + fort ed +28 = 14950 a Back core. 


| ee umt 2 dren bey art medaas: bh) FL 2 44%756. 
Ti 
Gio-1%) (a) Te = Io = Te, + = = Te, ve, + 22 ‘ ee took. 
(b) du, > eee’) = Ris de 6, = 638 C10 *?) 10? Gay (140 #80) 16, 
AO Cap = V990F, (6) Free t+ (Te/G) I+ (40/8) = 2.75. 


(A) Be 


r 
1 = ' -_ 
Gut) Use (8.1-12): Toh fth-9# svete aaos kL 


bd 
1 + (l40/29%) = 43/24 = b4B28- 


Gud Hare F, 1.585 Cols av 48) anh Fp = 4.467 


(ov 6.5 db). From (6-li-14) = i, = To (Fo~! ) 
: i Fyp ! 


= 290 (1585-1 /(446%-1) a 48-93 K. 


> Gad) How T= GOK, LEN738 (2-4d0), Te 275k, 


= 820K. (0)) Enem (8-11-24): 
=. Bs =Ta = TL CL-OI/U 2 820-60 - 275 (1-738~-/) 
Ta * tp Tate ay 738 


m= 320.5 K. 
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Gir) (Continued) (6) B]a i+ (F/T) = 14 we 
of Ta 


| = 14[(820-60)/60J x 13/617 (or it-+dB). 
(c) Here 6, (0,)= 10" (er 1048) amd Ws 21rC10"), 


1 


= rT. 6, 0,) Ww, / (ATL) x 1.38 (10 77) 820 ("> 


7 ~ 
+10"/ 1.738 = GSI (07 ) ze 6.51 mw. 


ag 
Ta dN Jak Ta tT, (e-)J de 
| 


= ga. 
Te= 7, (L-1) SiR Te oe 


1 
The, Tet +7 (L-0 = 60 + 275 (1,730 - 1) 263 k. 
G@u-5) Gr, 6a '/te 


Gel) 
eee alle tel iat 


+h (t-1) Safe) we we kT, Sr nla) 


Te, Tea Tr 
| Hom Te TCL! , Teak Ty (Lyn!) from (8.11-19). 
For fe acluat + 
Mp2 RT, Sale) Mw +k 1 Sa i hn 2 
ao 8 UT, ar ‘ “tke 27 
i 


| 
ma: wth avoilabte qa 
| Gq) /Ly he : Maw Tay Sate) al By, squat 


; L,42, 27 
“ng He toe ugpainn for tg we pot 
Tage? Tet FHF HL lege )+ Tabby 
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Gin-8) ca Te = 7, CF a1) 260C- -/)) = 240k, 


(b>) F,= 1+ Ch /290) = 1+ (ate/a9e) = 1.8276 (or2. 6248). 


1G) Fs 1+ (ie /T, ) a 14(a40/30) = 2.9 (on 9.5% dB). 


-E = 53 = FE. = Te 
op 1.8 with Le Bow. Gag FE coe SHS s 


| 
Te fap ~1) = 80 (1.8 - “DS 64K 40 fn te 
deconh rzounce T,= es 64 2 aSéK. 


ee Te ¢ (umd 1) = BE nis 290(2.78)> 8642 K. 
Ch) Te (unit 2) = 290 (1-82) = $27. Bik. (Cc) ree pone! 
-23 


i | Cumet = hte (Ww, fans '.38C0 7) 864.2 (2) 10° 10%) = | 


2.3852 Cio) w. (4) oe pe (unit a)= 1.38(0 
“SRUSCO)AA (10%) = 2.n26 (10% dw, (€) Wr ae 
He luck bacmuat opens ners pour is meet impor 
tant amd umit 2 co bast, | (2) whan seurer reiae 

{ 1 
domumalkac (T, >? T. ) and available peer gaime ' 
an te dame , bankuwidit lucomes Ha drciding 
A_quee Ke amallesT AeAkmetee 


GHD (a) AM, = Gy am, , » WARE 4a Come = 


| aidad). Thue, 4Meog (two-sided) = 6 kl "ae 
| pe de = 2n 


le 2 tr 10” d 
ee = Sur i) been ners 
Ch%e/2)107* 4.3800 K7S/2}0 
3 (2) >= FF OS OTT 
out Co * + «* + Co ® + wt) 
_ 6.475 C10'%? Pe ans : 
age nee eee = 


32! 


{ 


#G@in-9) (Continued re 


S175 (oo da = Eire D8 | = 2£.0859C0") w, 
ar J etsa8testy® | ! aa 

| a WFR0ek | G,.s10'* 
: Te. TR BekK  w yaps 20 Mig i 


| @) Fey = 7 (L~1) = 200 (s) '2 300k, po au 19), 
(b) Faem (811-24): Eu Ta- the = 

| {20 +300 + B0(2.5) = 620'k. (c) Bag CB.H-1a) : 
oa id = +2 te a7s9 (or 1-06dB). (A) Une 


| (8-11-23): Mao * k Tay S, M fam = 13800'>) 620 
|e (te!) 20¢10%)/2-5 = 68.45 Gio? yw. (€) From 
| (B.ll-as): % (atmuciton - rscamer ) = TCb7) +7Qb 


= 300+86 (2.5) = 500 kK! ) Fs py WOL“NtTe t 


a 
=1+2ee 5 5.1662 Cor 213 rae). 
Dy (4) From. (8.1- a4): 2 Taye -Ta- Th Ce-1) 
‘4. 


| 

aes = 300-120 - 75¢4-5-1) ‘ | 
: = 228. 23 ‘K. b) Since FT 2 

! : ay ee 


He 466-7. oo nods) —C ) | Mag ake; Tay %. Ww, ZIT... 
1.38 (10"** ) 500 (20)10° (10"")/L5 = 0.092 w. 


G2 TS azoK, | Wy /27 = 4G0%) 
; Ta 380K Maw 
. ; &, 
Tern HEF ok 
Rg 
(jt Tat TC-~ eRe = 80 + 220( 46) +970 (2-6) =874K. 
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eo = eo (wy, (277) &,& as | lepaeteo® 3) aru Ce)0° (io Py /e6 


| a t.sss6 Go %) Ww. (ce) Totel powsn = Rligt han} 
|W, aM) G,, = LBC )[¥0 4382} ¥ (00°) /2.6 = 9.176%) w. 


| Fonwtn Base to amtimen = RT (uy /2I7) Gy, 


2 237 oe) 
80 (#)10°/2-6 = L698 Cie of) w. Farcomtinge dus, te 
' antimns, alone = (I. 6985 /9.17) 100 = 18.52 %. 


(A) Fee = Tay [Ta = 874/80. = 10-925 (om 10,38 AB). 


Gis) @ % Go) d a = f° ste = 3.297 from (¢-25). 


° Cot+ «@*) 


es  g000 (6%) da 5 . 
: Pomme eg = (2897 fom Cc-28). Fae (8.)-r6) 


= 1287 loo” E¢da rod 

= = #oK. (b = eee 2 = prom C8. tes 
Te 3.20 () we ws 10° t@z 57'S Blt 2D 
twit w, = 2, 


G8) (Continued) (¢) Faom (B.-18) with =o aud 7e 2 
: = ~23. 
Naa = AT, St G04) 213800 )¥0 57 (SE) = g.aszcie yw, 


Gn-18) (4) 4G/lol = [wa 3 eo - Ka stew)” a0} 
: Dew, [wr +etje gz ey 
~~ @)F tw/vz. 
: cw) “eK 
(b) GC) = = eth | (Sead aE aay 
. ‘a [ws WT?” art Se fel das Kins laa oP lew 
UCB2) Faem (8-19) : WF ATT WEF. 


So 


tohan (W402) - 3a, 20 
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2 " oi 
Er} (a) 46/4015. oy -@ tty } wk Keo * oe (w*tea% )® 20 


i 
i 


i ' ¥ 
wlan Cw+0*) -20, 20 of wc tW. Cb) &lw)= Kw = 


=o 
Cw 34 09? )8 eee 


Jt; 
CwRewy* fow* 


% 
4 
| fande > f- SS = KEL tan (e- 56). Farm (8.N- 17): 


2 Wwe4eoy* ew) 
w, = 7W/2. 
CR Oey Me eens faloldio = ae Nant, 
[°Rwecrde = f * [50+ (WF ] Karde = KE (5 488). Fem 
oO 


° vi Bas 
(8-1)? Ty = (a+) 


(BS = 98K. 


(E>) (a) lay Tet h-s)+Ie , Te = [558 130 -200(0.6))/t6 = 192.5. 


Cb) Nay= RTs Be Salo? . 1.38006"*) sse vat £00) = 1928100 *). 
Ce) 5,2 S500 <i GS) = s$t0"*) sc = 17.878 Co?) Ww. 

(A) Sao’ Mag ® eer ay / 192. Stite*) = 892,8H (or 2251 AB). 
ce) fo caueniven)* = 14 CTa/H) = 1+ C1925 /290) = 1.6638 (or 221d8). 


4) ST Te (Lore) = %CL-/) = 200(0.6) = 120K. 


Gii-18.) (A) Nag > Tg SH Gt0,) + he, Gly wide + bTey Me Gly) be 


wy Safe? = £2 ral — Gplwe) 
thn ras R(Ta + Te, + Teghs ths Ie ae 


(Hy) . 
= aeia Tight, +t 1 ste Fes ClB 25. 


Cb) NA = MG Fave = 0.0870 ta"), Sig nab power at antiannate 
(bled 
outpet = 5.6995 C10) W. Ce) Thy tT, (hd tT alt S + Behe 


120 + 7000-6) +250 (0.9)6 +1900-6)1.9 = 826K. 
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G9) @)T%, 7% U-0 = 7S C19-1) = 675K, (b) Th, * 290 (1-4-1) 2 


| 

| een ee Bagge cp Tee pea Te ies, 

| Ga: Sa. Sax §, Far Cay 

H = | = z , TPS 
, Ca) Jaye = 60 +Te = 78421, (e) ‘ap t#0Fe/Ta) = t+ <3 

i : : 

| = 130.863, (F) Poa = AD laup = se, Secon Ga (O? 

i hha 


= 6 : ' & 
L38C10 2?)  8#91CI0> 10 08 (107) | c 2-076 (a7) 7, w, 
LY CL) | 
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CHAPTER 
i9 


\@1-1-) G.1-1) (0) From (4.1- 13): 
| 


= AT [stn(wt/2)]? (wy +0") 
Hopt (2) = real wr/2 } Ww, © 


-jat, 


Cb) Waite Hygy (Od om He forum 
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Yn cone (37 He Ww te gers te only come (1) omd (2? one 


to be swolushh. Fr im wo 


~w Ce, sae wF 


xe swie sue pen ste F rae 


af fetecm +e" “crea, o< a2 wlt-t,) <2 a 
aw : 
from (c- sien Cc-47). For cose €2)° 
t,-€ #23) 
Xx, (4) = wf Fd, -tepoe” 4¥ 


= 2" fe" (5K -13) -@-D}, « Swlte) <0 (») 
aw 


M comlmeng (A) amd (B) wt have 
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; (Cont inurl ) 6, ; : i z% x < oO 
«GD 4 . 


of i ! ~-2K } 
On $e 5u-13) #E Geen) ogee s 2 
Xb) = exie ¢ ? ¢ }e 
« 
£ $6 C5u-13) - en x<o 
<. fe “c5K-13) [Z 


(b) YWnikial pralualion (vier ohstcler) shows Ke ide tac od 
% (4) occu when k& <0, Thur, | 
—Hy peers NR=-e- “[se* Fay} se [cancaye Tot ss) na 


Moe “= 8e rise" “2 Se O1els n, een x? WwW (#-¥e), 
2(0.1693), 4 


t, = 0,1613/W whem t=. ce) 100 nag = Sor fe |[$ -01683) 
z ew 
13] = (-0.t613-1)} = 0,03736/w" + (ADH Ca s KEK 20 


- wt 
X(t. 2 u(dwt & a> HO) = rom pan! 6, and 


! [Hc [* = — brcencee Mesh WP Hoo tes 
i Cw? 4 ost)® 
| un ¢@_we des 
| —o pom ce-28)- F ; 
| i. (w?+ eot)® nobly 
2s) = 2 eel : 2.037364) 207 aos. 35! 
me Wa /(8w) | C108 pto® 
o (a) é, (hb) 16 heap (4? for 4,55 ard Ki om (91-16) 


| ° y t,75 3 t 


2 (06167) 
(c) 2) = ae (6424) at = 10016") = 6,626.7. 


| - 
(a) ort FA cb) 8 Nene f ° ¢ 6 
% 


2 ip ° # 8 t 
Se t 4 
(c) (jg mes -t)* 2 Tye 2 GHOO _ 3, 
caine x fea Fa oe le 2133 
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G38) Hat (w)= K x*Ceo) eet, From (C-45) awd (c-#0) : 
he ajo 2A 5@A/E 
xqoje ff (A+B a = 24$§ Sa (@oA/B) -€ 3, 40 


~A/B . 
= BRAS QIOM5 jet | 
Hya(od = BIA fe ~ Sa (@A/B)} e”, 


-wt w 
= s i To é-/. 
htt) = utdowe oe H(w) PLS tem pon ‘Ss, rable, 


~(e-F) 
(a) x, sf" xagact-£odE = 4 f  ¢[ack) - a($-2) J uce-£) we 
oo —% 


wen Thig output <o gyre for E50 Fou €>?0 two cote me 
o vittnnt: O< tL T and a<t, 


-wet-F) 
Fe. o<ts% — nes [AEwe dF 
é 


a -wt -t 
= A ucergwt-14€ "3, octet. Fou > — 1662 he iF 
we 
~wr. ~ wlt-%) 
era o A {wees +e fe est, Thus, 


i 
Hl 


a wt ‘ Saisie 
x, (4) = Axcoimiqrre 1 ee o<est 
| 5 mwlt-%? 
A fwr-1 +e wee” v<t. 
wr a zy 
ne 2 SONOS Were peas —= t-(—-We-_W de. Wow vo They; 
| ELM NI 'o f in Se 2 (we4c*) ~ ? 
i °, t<o0 
z ~wt 2 
ge. 4A fut-14e™} ‘ o<t st 
(ie) 4 awe 
° a-wt,% -2w(t-t) 
4 A® gue 2 O"} e* ; e<t 
WwPx* 


fore onay fuse t, Baste phous Her nvult 0 mayo when 
t:t,2%. (hb) at Kur tome (FolMos ts iy = FA wane ey? 


MwF% 
Way ume urith W eceure when 
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Gi-B6)(Continued) 


3 we - 
A Sef) lez. #AY ol tese ents se dare 
aw ww, t* 


we 
zo, which eccuns whan pisae UM seawey = 29. by tarred and 
pout we ford we 214d /%- Thin volun quate Foo lwiays > 


2 
ATT amg arte OI Y 5 06456 At/ Ws. (6) Fran moateled 


M, (2.19)? rs . 
: é, 2 & ze 2A°X 
fire (Fo/Mo mage = any * ect" a 25" 4 at = Sa Hence, 


(So/Ma igs d,s wr gt 

pCa dead here Tha oe 

Galo) Nn age = wre [oxere€ pore ida) 
cpanel ern 

wha WY = 2I+t 


loss In dB 
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G@e-1 (a) Fem pou aac bppindin E to gt 
| Ruut © (My /2) 807) el (WG /2) = 8, (e) 


y -wiltl w 2 | 
Rr) = Eke ae FW) AW Pw S (o) 


ee using (p-6) amd pain 19 of Appembuy —E: 
whee [t+t, | (zew7/) are 


2zraP 2 
w/a Ww (+1) +0 
. Ts (3, ) 


~It, I 9 i te. } 


Subotibite f,(0) land J.C) from the 


ackution to Proton 92-1 ae (V2- 22) to get 


A ; 
Ee] | sae er et dw | 
me wi | Pw | pw? | 
1 Wee | 

pw” ia | ew fio a2 


G23) From the 
Zc) = 


'oge -wylrl 
Rit) = w, e ital 


pw? 
z 
(0) = +2 
Hogt pwe 
wi+a" 


P 


| (b> Warete Hat () 06 


pw?/ (ute?) | 


(0) Subet ise inte (4.27440): 
w. | 
et ae 


Wo + a9* 
ees sat, 


aclution. | +0 Problem 9.2-1: 
Faem paw 19 as Ld 


2 w,.® 
ye te? 


gi@te 


If wy 2(P+2? 3 


oly] 


(Fe)* } 
jm 2(P +2) 
rea(ey 


(Wy? + w*) e 


P+ 2(ee)* 


P+2 
w 


z 
+w 


Nept, usr pase | amd 19 of Apps 


a ae { S(t +t.) 
FF oe | 
{(sey" e ] 


pam [eee] 


mal 
ew /P+2 (Se) Je+te] 
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Ace) 


| Pee 
| |Fas7ay roa deal a] 


G28) Sabet tate 4, (a) om f S,,,(2) Ha rel- 
‘ution to Problem cs into (43- 22>% 


w* law, * deo 

“leo. ee. ° saat "wate FS watt co 

Pw awa? 

wires?  wi?+co® 

2 2 A 

ew Wy re kos 
Io =e if 2 27) 2 27,.2 
Leo [(p+ayw'w, i] +[Pw7+aw,7] o 


= PwW, [r+2 [rw* +27 fom (c-a5). 
G2-5) (4) From (4.2-20)% 


| bi} swt, + jot, 
} 
\ 


Ngtey ar seat 7 golttee 
4 Ed H 27+ tat 


= 
Gtuwt b+0t 


' 
(b) From (9.2-22): | 
q wed 


efees] == "ate% 6r0% 4, en (eee 
Mes ce and 27+Hat 


tw btat 


35+ 


CS Notinad) == = ier" fram (C-37)- 


G26) (@) vee at 
1 A 
— : jat 

Hyp (2) = wit wt err. 2A ens | 
| w | | W; eae 
| weet” z | A [(w"+ cd aa | | 
| (b) Use (9,2-22): | | | 
| 00 A (8 | 
| efe'cey] 2 tf whee? A faa rd 

mm 27r A Wo in gy 

wine® |) 2 


et A - é 
CEST as (c-37) 


eg aertee suite 


GER) Uae (8 (9.720)! H 1 so) = ita ot € c” 
ayiB, W074 We (Ww, + 09%) 
nw 


H (a= (402 Fix ANG )™, @* Sep GOto) 
oft wt + + (has 2 Fox Ws Jeo® + at 


ANZ Fey Wx) co FO 
Gb) Uae (42-28)! BLE we a7) Lerma F 


Uae a wtignal of He hint with @21, at, aes we, b2e, 
bet amd a,= Saw +(4ve & BM / Mad ECF 


eels = [iq Ave tx . 
é[ Diecib Pexfftt We Wy 
(c) fe?) s a//1+ vz 9/o.aCis)] = ITTY. 
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‘ 17? _ _Adw _ A 3 
ieee en fe ee = w. 
Deed ghti she ote 


(4) From (4.2-20): at, 


H eS (8 Pree w2/ue,) e 
- wut Bbc Biat" ) + awiat+a* 
oe tex wf dw : 


Pi ey PT PA ES 
ar tae (wit Shox Wy! a }eawea™+ a* 
Cay 


pm Faem Ha hewt with b=0, b,21,a,51 


pox > amb a, “seh oie BE 


: epete] oo mM vate, Fiacx = 
f+ ce +), 4 She 
Wx UW, Wx 
(©) gfe%e} a i.) Sen, eT 


seal ETC CIC FN wer rem the ar. 
0.2059 220s) 


‘(b) From (9.2-22) 
re wot Aw 

Lf >: 

IHL oy 1g 4[ alse?) +20 (10°)} O* +21@* 

Uae the cnbegral of Problem 9.2-7 with b,=0, b> I, 


ag2l6*, a, =Vvei , ond &, =fae00+a Ge" Lit Vai] 3 
efetes], = : = LS6S# (10). 
aver J2o00 +2(e*) [1 +Ver 3 


eferey), = 
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# G2-10) Fron, (92-22) ee = a 
who 


Se ge en ZL nna en 2a 
16 WZ + (AUT? + 2000 W,I@* 4 (A000 + Wy" a 


2 peor Hu wiigrad 
{ = fisn + aa aoe 
g Ontn in Packlen 9.2-7 with b=0, 4,271, a= 16 Wy, 


= lew [157 + 3 y 
a> We] e007H 2), and as u I edie J- 


1o 4 ual FM TT eee 14 — fo aan 
a i TH 1 
S if 
J 
9: n H 
~ 
od £ 
. + iB 
i sbi 
> ch 
» tt 
5 Ali 
wu 
ly 
oO 
10 


Sm a phypical Aemar, inerconcng 
W, ameumnts to broadening He bautundth of Ha 


neiee while haap ing He in-band nose demoity 


constant ; total neor powin ales imnonacs Liinoorly 
with w, 

* 2 Bock rain do 

ae From (9-2-22): Efe} ares “3h (wf Ww, (wy Pet')* 


+4 Bw 20M 20%) 


we” daw 
a0 [Wt body e's | [2my'+a Fe the Jo +@ 
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(Coutinued) 
Paw ) + jem Fe 
fetal Bsy ek &) 


wiegol se 9.2-17 hos ben used with b=, 


where Ka 


b,=! » %=!, ar? Ww, ita Be He » anh a,” = 

aw, 1 Tam Wo + ]iea Bow ee = x je (b) Qo Fee 
Px Wx 

ELE} non Poe ean yea Ha acgnat Agninetio 


ot Ha aa Bo Pw BIRO & Ay which 
co Ha coer of put Veer Rewiment. (a) A 
ghaphicat shade of ELE COI J Paw fr oul Pen 
Bae a fumcbion of Wi, /Wy shome Ka fumcTion 
Oo f* W/m, eo fw Wy, 2m. Lt akeo 
ahewe a mayrwm ak Ww. /w,= 0.325 gf 0.10713. 
Thus, Wy /Wy = 0.325 coo volue te be avorded. 


sot, 
G12) G.2-12) (4) From (4-2 -20): Hagh (01 = <a HW wt 
i Nee ow re Cahn 
| (by Fram (42-22): EfE%O) ef". Ray # Wy MG /2) co des 


i ny eerie tub ja? + +" 
f Uae I, of Problem 92-7 with O21, 2,2 w 2, byt! b 20, auf 


2,2 BWy fl + (AP Me Wy - Efe) = hy ETT SE . 
cer efever} = 2 [i+ 4/oausi} = 1.3093- 
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‘ IN) 3 . 
w (q .%-20 I) od 
Gd eee Mie ie t 
4 @}<-————_. A f0V/h Gor > 1, Hum 56 MMagplol $1 
| vot 1 feute Yocds for/d gor t, Ham 0< [Hytial 4. 
| wx Co) 

Thay Ugg nernans a ei)/d fu) inetaase 


Ge-18) (4) F, ox ofS” He net (2 ) deo a ee: 
to 


| (bY Faam (4.2-207: Hyp (@) = (apaeg) 2 je 


ECE | 
Pex 


eee =S. pares 


Ce) Frew (4.2-22): 


" t+Ca 7M, J alt 


@-- X(4) = A coo (0, t) = (es eset) 
Diapee at ite migrel ao Q(t). Thaw 


i@ot A pst 
| Mote) = Se Hte,) + + H(-%, ) 
| 

A w oo ard 

2 (w+, 1WH3W, 


Ae Me a) J (6:58 £ LEE Jin = + = O0see. 
nes eee 27 


oe, 


ye 


+ 


Uy 
>= 
€ 
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ge : 
WN, E 
N, zl “GB aw se = Uw/# from (¢- 25). 


| : silt cad | 
= () = EEE. ripen to fund W for 
0 

y y ; » d(%/%) . 2° 
whick (5,/N,) co mag umm : ( tt a 
(wag) -wlaw) 20 whem W=Q,. A shaded ; 
, (w+ @,7)* ( 
tite) ae tet fe aw Wepre at 
W=t, and OO Miminum , 


| 
Ga-2) Hare Hla) = W'/ (4 450)", Incw) l= w'/(w'ees')? 


Ragact the procedunsy io] the polstion to Proltom 


q,3-1: | vigg € = $ 
! z 1g} ~j &, 
x, (4) = af e+e 
(W+5,) | (W- 5 @,_) 
i <1 2WWp } 
= Aw co2(eu,t r 6) whne 6: tam (= =) 


(w*+@,") 


= e[ x," = (a°wi/2)/(w't oS) 


0 - 
N= ("GI da |. w/e frm (c- 28). 


: aT ew (W74 w*) | 
j= Haw? | bao), wa? ¢ | 
r 1 
w% (w*4 @,7) | j dw Wo 


Coalo eat (ou )— wha (OF) 2W) a sehen 
Cr sa 
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Gia-2)(Gont nued) 


wev3" o,. epee Nes (5,/Ng) verano W 
| preete a meg umm neentte when wes %,- | 


GD Thi prrdrtem to i te Problem @.3-1 
sw cept for argval c priatics . sia ata call 
Seaton ore of) Oppamdin, & i 


R tr) = & exo (00,7) «> Abe [écw- 2, )+5(o+a,y] =f {. 


i ad a 
From (8.4-6): Ses | AF [io -w,) + Stato] | 

7 : 
dw Awi/a(wr o,?) . Sime So 


| wire | 
amd Ny are both He| dame a Protlm FBet, | 
| (Sp/Ng) co tae same! amd bo may vimum fr 
He name volar of Ww, namely We w,. 


x 

x 
= 

" 
+ 
& 


(>) Simee we on setimating x(t), treo. Frm’ 


(9.3 -1) a (9.3 ~-3): 
ele pier ae {8 coy [1-H e-w| * +f o)] H()| “} deo 
viel teagan _ at wife ja ae 


iw, Zw) (w ream) * (w (wit 7) 
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GoDNContinaad) 

——_ =e ioe = We Paine Ace a 
(w,? + wo? )(w?+ w) eee w+ ao? Jiw?-w?) 
| -W, w* 
the, elf alae et) 

Wy w'/2 i aw . H 

+ REG J to = st + EE afte ening 
| (C-25), Dppuwmtiok. id sand w tot per 


i nium Le - : 

dele). -4Wy oe lei) t 
+ (W+ Wy)? 

W = Wy fo 2 (2 )} Only wre ia of intnat 


ay ELE) co went whw We ™ (GE '), 


wee 


when 


whic cam occur mtg jhe (W/a)<2. 
| 
| (b) By Aubert atin of) fe er volar of 


ws eee oe 2 w, (z= - ') 
w, 
“W| 
= Wx vito aa 2 (¢- UI) - 


463-5) (0) Friem cee 5 (%3-3): 
| i ew + % ew we dw 
eens (ae 


wie 2 (w (wes eat) 
Me w*t- net | aw ee 
vr Leo (W724 @7)(W7+ a") 
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cast 


‘x (es 2400") “(wee 


Peneiee ney | 
: 


| fectin 6? 


ae “ow 24 a*) 


Pretlim 93-4 apap Fee. Te 
The tans politi Lo to Thufer 
the amma oo im Crsblim 9.3-4 if ue 


6 tut - % ao Tam 2 


Jee 


| teplace uf befor ay) Bue hare. Thaw, 
“ aeteeMeWione® (7 do 
! +06 Cw, "+00" 0 w+ ao") 
: 
| oe, Sw 0. 
| Wt We a : 
| Vegt, sp pan te velig nan ao forleur: 
1 = ~t ! 
(Wy.7+ as" )(w+ «7 WF a * wie cot (we wy") 


By substituting thie 
avolucting via. (6-2 


| 
5 


Seepane ten umnts (1) and 


> we ebtaim 


ELE )] 2 WW U6) wi, ew | 
Wewy | | W+w, 4 
Ao | 
yefe ce] = Ww 6 - eM 2a(i-6) = 
mary: e. 2 Wy 
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—— Fe @) 
GW + (Ny +4) Wy 


4G3-5) (Continued) whim [6 


aeleel] _ ea (te Wie C= GY = [wg +e -6)"WJ 
PY 7 i {(wew, J? 

By adheing fr W thet! maee Kio apsutt aie 

wet hiosee 


tt 


| 
| 


| wew, foi 2 ae [E58 } 

| Fru rok artutim We we raquint 0¢6<2 
| amd 2002-076 7M, >1| ov W/2<2(2-6)/6 . 
(Note Hat 0¢ 662 yaw Het 0< N/a < © 
00 we mug ht auapsct) ‘Arete Here tuo 
conditions an taut ; |Hun 


"fie SE -) @) 
| mat betel. Substitiction of (2) wote (3) gives 
Ww = [CERO 
Substitution of (4) inky (2) g imeo | 
G= + : (5) 


(M+4) +f (I #) | 
| 


(b) By Aube tution of ¢ amt w, Ele, 


| found te be 


Efe’ w= 


2 Wy i‘ 2G Wy 
em Vi tin ee, 
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CHAPTER 
Lo 
(a) Ry Ce,ter) = ELA Crd, 48) ] =e SLAsxce} 
1000 ( Gt +@, LA +4 CE+2)] coo (Gt + G, +, t)¥ 
2 ESTAS +A, xCb# &) FAX CE) + XIX (EFT) JL [e00(u,t) 
+ 9 (20,¢ 426, +0,7)]}- Taka mpepottatiom with 
neagak to @, first and Han with mupet fo Xtt): 
' Ry Cty t +e) = EIN sAKe) FAK (E+E) x(t) KEE EIT L 
see (ae) = [ Ae + Bexl®)] coolugt) = Ry Ce). 
(b) Epon coo (at) = (Yr) e784 C2) eit oud 
uae. (D~7) amh pain 2 ¥g Bppevdie £ to Aountn 
z. 
tromefeum R(t): 4) = Ae T [Sca-c4, J+ Sle r63,)) 
3 7 LE fo-%e) + By, (ao + 04>] 
GiB) Siren pomer o given ly Ke autocorutalion 
Omar pets ara Ry (O72 and Ay /2 om hob - 


Bom 101-1. Homer Rexel) 
ia dan AZ/z) + (8. f9/2} AX +Ry,f0} 


IO 


ee) 
= “=: Naxt, armer R (0) = 2 RM a ff conden 
Ag + x?CE) 53 d 
= wo By (0? 2 7 
we hae Lan —_——_———— 
ah, +f Td Co deo 
—o 
2a 
Fram Onoilawm 10.1 ge 2 


% ar z z 
¥@) Ag t X20 
eITALSTEY 


U 
ASAXGN ZL, + X2@/1IMOhoay Kat AS/t KC mae 
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< Az ‘ a 
Qi) Continuat) But IKE) may & Ao ns ee 


Next, HO = thee <o0°(@,,+®,, )J = Bm EJ 1 + c00( 204 t + 
xe, PRvA ‘ 


2@, 3 Red 2 >, 
im J om Adt xt) Met +(Ant 72) 143, Ae 


Fev Rains Ame 4o 40 5 Ya. on 


Sete) = Gp [Ag t XE) *c00* (co, t +O, ) 
= Ge [AP + RAK I tx CELL 1+ cor (2e,t + Oo) 
Ay t .v) whan anuknaged 
Ya=o0 over @, 
FG = Gy [AZ + xl 3 z- On 7 wacing (10.1- 14): 
Se) _ Sf) _ WEh Lao + xP) 3, Frew (0-1-0) 


Geb taxes 77 
s TF Goh Ag + X*0 2 KSC) 
eat gal (9) it U?, Wrae [agent]. Yanbu 


per Problem 10,1-2 
Gor-$) ca) 5, $-= &, C trans mitted eons 18 (io ie 21800") 
we. (b) (3;/M; Jon? 1810 30> = 1800 (0 32.5548), 
(<) Frome Probtin 10.1-¥: Qam= (Se/Me Jam [2 (31M) ang 
= 180/2 (1800) = 0.05 (1 5%) 


a) From Probtew 141-2: ie got od oy 
Gerd) (a lan Ag txt 1+ kt om Ry Dan 


| a0 Ket li/o1S4)-1 = 2.2998. 6b) ALe EXC mage = Kel eter 
meg 2.2998 Vor 20.7273 Vv. Ce) Farm Problem 10.1-%: (S7/M ay * 


(Y2%am ) (Soo an = $000/2(o, 159) = 15,723.3- (A) Farm 


6, Xt = Sh RO on 6, = 


(tet 5) 2 (SoA) yg, = Sa 
vir xe] OG JVs Saas = fie"geee) ea 


2 2.2361 ne 
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2 /Citkd) 


COD p= XEACAT HIE) 5 I/D + CW age FED 


2 U/C1+2*) = O.0u. &) 5; 


: z os i = 
: ck Sass = ACte 2) 2000 =78 ce? w, 
(C) From Problem 1o.1- (5,/No )evgn = 2%, C5: /Mz = 2(008)s US") 
= ete *>. 


(2) 4, (e)= A confit +@, +p, [xcerdt] = 

| A cos [ayt +@, + Ren Am sim (o£). But aco = 

: mn 
1 Rey Am 40 Bem? Rel [2m ane 
py lt) = A cos [ot + Oy + Pe, 3% Co mt)]= A cos [bG)}, 
\wotamtansous frequency = Age). G+ B. <,, $02(%, ). 
(b) Wi 2aw = 2 AG, 2 ae i (C) Here As 
1, yh 10? a0. Pree 2 B0/Gy, 2 Wey / Ay siaeaae. 

hes, auner. kp, = 60/ ay then 

ke. 200 (10) a/2(0.1) = 2007 Cw"), 

(02-2) R,, t+ %)= ELS nO F440) = se fa" coo[w,t + @, 
+h, n SAGAS] nls +8, +61,% +h pn Sx a8} 
as Ef coofe,t +h, 3 eas - hen Se eed 

+ con [acy t +1600 sh, if KGIEE +h eS “ade jp 


in alas Eigad Gewaie: Syiid Solan, oases 
ever O. Thus 


jM_t 45 P(EF+%) SP Ct) 
R Cteey =e 4 
Fo 7 


~5@,% = PLEFZI AS P(E) 
+e 
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2-2)(Comtinsued) 
| wahie. eae usa. 


Rittresd fe” %, ner) te” ae pce } 3) 


4°, 


whore $, A Seal hed 2) ses Siniaahe wacedieg 
See a petatlas = PCF t) amd 1 = FE), Sieh 
One gaussian . ye Cy p(t) anette fia covcniomn- 
ce fmt of Pawan T, tern, pe~ Prabha. 
B.2-4, 4 [orw® +2c. 1 PCO, 2 +0, 7@2 J 
£, pp fee) = ze 
Hare Op Aspuarnts He yentamcns of 7 aud I, which 
Ses, aaa ade anacaes, 
K fee A conte, nt) yp ho {i-peay} ohne peers Baha “uh 


2 
GD tan corn: 42 shud rile yeu 


Fram (10-2 -9): Mz of 249 Ze Pia arise = 5010" we 


- (2) 


cap 


(5: /m;),,,2 18 */ sous ny S20 (Mm eh eradBy), 

(b) Wee (0-2-2092 asc’ De a *) (E) ry £ (a0 
or (aw /w, 7 = gc) = 200%, w = §3l0 *)(ancrsy 1d P73 
m ar (Se20. 7S) ead/a. 


(0) BO = he IX mae = bey Ke [MED = Loelte’) 42fb0m = 
6.2961 Ge") aod/e. (bh) (561M) yy : (6/ KE aa] Wy V7 (5¢/u; JER 


6 ( 6249, 607. 9g )3 
patel Aaa 


2 
“a rin*) 10 = 27.379 Cio”). 
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GDO (G+ 19002 5 (28) = Ea (BP ne w= 


6c ¥ : 
of ee] 2 er 1as31lie) J? 2 (10%) rok/o. 


Ex3 2 22 ; 
6) (Ei) = weg a/(2u 60), | GA = [PHO em 7 
(2 C6" samo 4/7 = 4, es as 
47 733 C10 id (e) Yoo, beeaues, C5:AM 1 


ah ota, 


(A) Gy, 4 = 6, (2000) = 0.1, 40 Sy = 500°). 0) Nye 5/ (3),,, 


= @ x gb = 2ste*) sur, pei ao Ws 52 asec’), 2.810%) Way. 
_ 6 [Bee 3 / $i (zt 2 ie 
(ce) (al) in, lia et Mors = (rads 2O = 13,333.33. (&) Re 


bofivihcse W107 )/ ne = 224, 399.5 seals 


. . Kywi 
G@3-2) « WOT) 3 oo tay hao ne phase Seo 
am 7 fan amy wo <0 ao Het aw no valito 
of K, ama/or w, Hat make Ha Loop unotabh. 


(b) H@) H(t) ¢ SO Kw, Th 
CTA LOO ~ (Kw, Go?) FZ OW, : 
z 
JH@er|* = kiwies® geoorw: 


k, 70,74 Cw, ~2k,w, )@? Fast Goce) moveatra” 
2 
O uk put terete pour co al BiH 00y [4 w = 
> 00 
~% - © Bo00'a* dua 
to See 
ef ($000)? 224000 @*+a"% ie yj ss 
Wtianad of Frcklem 9.2-7 with 2,51, a,s ace, 
o ays 8000, b, = ~B000 oma b,= 
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Prablem, 9.2-7 with b 20, b> -WyK 7/2 
anh a,> , ! 


; 00 : 
Nocta power = ae 2 Juco [<0 = 


Ce ar a 


smote 
[4,,@)/8,,(0) Je H,(@) 
H_ fe) = Ul he = ————. = Hw). 
opt ne Axx @) 3° a gers IPH, Ca) Hi (@) 
4, #2 (0) 
(Gass) (0) Heo) 2 te) _ ge 
| 6+ HCO) H, Co) (W, +3 0)0W, +50) + KO ww, -a)+50(Krw,ru,) 
ee Sheet Seer eee tae w 
“ww, +[ (erm, Ww)? ~2W,W, Jw? + w* ise casei 


, O22 ww, , A, PKtW, FW, | 
2 

~ be : CALS 

20,2, + (K+W, tWr) 


: -3 ae 
(b) Neves power = pes ee 2D = pas (ie?) w. 
i 


a(ro+ 5S +25) 

HCO4-1) Signet + Nara = A; coo [i,t +6, +8.) +, coolw,t) 
~N, Falint) = Az coo (Oot Op ,,) cor (Unt) A; 504 (0,48.,,) 
"SM (,€) + Me Cor (wnt) ~ A 5% (0, €) 
= [Aj <02 (8+ Oey) +m, J 200 (o,t) 

— LAE Sn (6, 48pm) +N, 50 (HE). 
Use o plarn diagywe te augprese rotation of 
ache Wy ly Rafaming z Rede = w(t) = Ry co(wttd,) 
whane Ryr [MPH N J? aR fb =tam (MW /N): 
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4-1) Continued.) 


- 


ae 
t 
\ 


ee) 
a Cp sinte 
1 N, 00 (8, ay N54 464) 
|Ac Sin ()¢ 854) N, 5im(8,+ 8,,,) 


A; C00 (0,+ 6.) 
From te Aisa nam ‘ 


. ave 
= { [Me +A;202(,+6,,,)}° + [M, tA; $008, 485,,)] } 


Antes! M6 00(6,+ Oem) — N. 50(6,t Oey) . 
Ay + We 00(8,+6,,,) + M, Sun( 8, +e) 


#GHD) (0) Re @,Cut*? = £[0, 0 @,c4+2)3 


<e({s Ho emLe, +0,,(¢)] - SO sim [0, 7O_OY} 
{elt +6, fered] - Mest gape +@,,, ceeny]}} 
=p Ry wy, (%) Ef cool, +@,,(#)] cool, + @ en EDI} 

+53 Pua Ef sim [0,+ @ ¢ CJ] supe, +@ ttt) J} 

a pt) €f 5m 0,4 Of #1} <0] 0+ BL een} 


re Rui? E fer, + (ONES OR om {6+ Op ht +t) }} 
£ 
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CoA-2\ Continual) 
But Ry weeds Ryn f%) anh Ry, gaon gee? 
Sachin a. 6, 2» ‘ 
Ry thts eek, Wt) E foe] @, lt +e) ~O, cto} 
. NNW C4 
+GE Fy we) 2] 36016, (64) ©, c09]}. 


c 


But @, (4) = RL Six@as a0 
t+Tt 
Rg eee) = az nSt DES cool hy, a xgae |} 


tet 
+ = Ry wf) ef srl han xas]} ; 
®) For necen breakbamh atetivg to XG) covrtations 
Riyal) om Ry y yc) witt howe Hair prmeipak 
vontelano wun value of & fer which x65) stow 
naoly constant, Ths wens Hie ong uments ee 
Coa l:) am SUC) ta (Done awl ao coe(-)% 


ank $C) XO g.wemy 
Ro, elitee) = 4) = Re @,{?? . 
oe bud o¥ith for amalt % 
() becorse Ro, 0 toe) a 5 Ry uni Hor Ot Xie} 


+R 40 ef sinh, ord, a (Buf cey Qo TE 


<TR, XE 
Ryne” P+ Ry yp Ct) e** 
? 
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4 G42) Cavtinusd ) 


wh XIE 
Run, For gaucman Xlt) : 
J 
Thxwe Shem * 
er XIE ae $cne” ry Rika 
— XC hp t/a 2Ch, H P 


Re erry = eee tee sa mt) +E th, 2)} 


t FHS Eh) i kent} 
= Ruy Ch ee Rane? ‘ 
GeDwie Self: Hs ETE) 
Ihe 


 Weea lula! 
“|W | P= i/L-(3,)* +(E)*) Nin 2 > a 


Ait Re 
= Nene of tte = Ue On ‘nee 
Azk* an ot -@* 2 4 et ~ aAZ he aa. h* 


Problem 9.2-7 with bent, 630, 4,21, 42%, 
Gy amd y= Wye. By companion : ae i 
10.) 2 V2, a degradation, not am. umprove ment... 
Gar-#) (9 By aubotctution nts (10.4-13) : |HC@?I* = 
CieW, Wg) CWE + @*) 
{wy ray *+[w; * (us, + 4g) *- AW, w, | Wi, (6 +W2)J aot 


+[yy, Cm, +k) -2 WW Wy Cw, +W3)] @* + (RWW, Ww, 


re 
Thao , bug was af He hivt, nr al MRE a [hoa] Leo 
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= Ceo) Con w,w3[w? + W, Wz (WL tic J 
Az hy 2W, [wew, CW, 4K) — KW, 3 


) 


Ch) With the porameline apecified C1) with arduce to 

: MK WTSI +10 Wy J 

AS hy [456° + 15k Wy +? J 
SIM, Wx 


veny Songs Ny ee Ake 

Fram (we Is, Apprendi E 

: hGt) 2°W, ace e mt Hl} = te tjc). 

The Unpat waveform co KU4)s ~A+ 2A ult), 
Tha esttput wawsfoum o yitys (7 X(E)hU-2)AE 


=f La fiaaas u(t~s) en ela 
1 ~o 


I) > (c) Fer k 


= -A +2A(1- Fyua). Thao ylo)= -A aud 


ylt.) = A-2A€ aa mm OIGA. The Aeoktion for 


W. guveo Ww, 2 (20/7, ) tn (ao) = 59.9/46/T, 


whan we mucaf hae t. £0.05 7; 
| 
#(66-1) (asl) Fon crnvenione Let ¢= 6- 6,- Than 
| co | £- 25, cool) + Ag 
| f= [5 ered = Ta fre aoe dr 
a 
en conep bale He Dee es ie 
fo cwttf)  Adt =| Leah cold) $A, co0'Cp) 
GOs ON FA ale ai ar 
7 ape fre 
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#]é-1) (Continue) 


~A, [1-ces*($) Y/20" co | + Ure cao (PI) Sar" 
e 


_ sre dr. 
| ara* o!: 


dat BS [r-Ayceo(si/o , Age Ar fo se 
nAy si*(b/20* (ok, ewe) 4 7 F V2 
[y+ +--— Je 


ar 


Ay. 


fg (0)= e 
| - ¢(A,/e) con(d) 

The fut wbagnah meadily| avoluateo te 
~Azfac ~A*sin*(#)/20° 0 or” 


| e A, cool?) 
'§ (8) = +—— € Var 
| @ am oar -(Ae/*) cool) 


On radon wig ing Hot Ka wpret spat [Seo] | 
we raplact # ly 0-3, Fike ate | 


~Afac* - E maui 
=O 4g Ao ceel8-6) 9 727 Stew 6~ 
% (0) = Cis | ( 3} 


| GD F Fin. coneeniomet ) A, . 
* Mt on hia Bete (7 om (106-13): 
0 wn Bement) fi F[ x coo(0~O)J- | 
i | er 
F, | Fa Fy 
ae es of F,, Fo, and sheur Ket +wo casee aw Z| 
| witineet, Whon 0-8y 2 any wuultiple of all we hae | 
Fp) -Fo., anh Fz alt OT —Whow B= 6, 12 Tan! 


T we, howd F, henge in magnitieds white Fy ark & 
one, anak. For 0-6,% 7 Hem F(-%) 2 1~ F(x) 
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= x7/2 -xYVz 
x tli 20 G0)= &_ _ xew(0-60) 
(72) 500) ort en) cod 20-05) ae 
.e | 


X ceo (8-8 far 


~x%z -x¥a 
<=. ..£ s0- Fer 0-6,2%0 (2m) Flule 
ar : ar tHe 
~K 2 i 
i-je ‘Var | so f= &  , Kcel(O-%) 
[ / J (3) ar. + var 
~(xY2 ler ere Cost (0-O6) 
C J 


-€ 
: xXcer(0-% ) Ver aii 
Xceo(0-6,) ~(%/2)500°(6-0,) py » ~7(0-%) () 
= ar . = (fe)e 2 
~1(0~6,)" a) 
Theo fm QO =; Larne w)e 0” Never 
Aj /0-p 00 2° p00 r 2a, 
r 
= §(0~6,) when te ayeation of Prob 71-7 
(2) © uaah. 


72 a(ad/ed/o* = 4, and 


ee ater ae ar, 2 
| XR, R/e = = fia e” “raed y nen += z a = fm € ‘[33,(0 +2z0} 
Use (F-83): O77 = 


=(me ‘[3(1a6607) +2¢0.56S16)} = 2.27238, 


— z z 
2+h* ~ (®/r)° = 24+4¢-(2.27238)° = 0.8363. 


~+*/207 
Gaps f(r) 2 $n) = AE? re ad 


t -ryaet a */ae* 
=e drs 
ag sie e 


Tv 
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G72) From (107-7)? WS e[ {20° bm (1/ eg EJ 
ar w, /axe® = ~ In. (Pea) amd Fe gee 


From (lo.7~7): 0.72 fae? im[i/aae] 


ae 0% 2(2.80)*/2am[2-$(00%)] = 2.661 Go!) w, 
2 - 
(02-8) From (10.9-7): 0.72 afae Bon ft /'# G0 3} 
to gs 1.4/tofa.s (10 *)] = 95.03 (107) Ww. 
(6.7-5) From (10.71): Bs 0.9901 = F (22 -fatm(io®) 
 caniiod at fe ~ Fam (io?) = 2.33 from Tathe 
B-i ee B). Thus, Ze = 2.33 +)2 Im (108) 


=): sy = 3[e 33 +Jabm(io®) | = 3S.22776 


Cor 18.48 dB). Ag) / 
Cr? + ar® 
GD Gir= M2 px, (tae) e ‘ 3 
w <eet ao FaYurfe anf dues akrdr: 
Artur) 
ey [rw] 


oie -($ +A, * )/ac* = 
‘ aa ( z/z )e ak ste 


5, (ur) = Aw? uw) I (4) ) a 


any? °\c* 
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A([07-2) Theo co a Barmewlitriate prottom. with p= 
o> o~ Fa, wha. Prof. cree acai aw N tal 


1 
= [wi /rtea-Wo1) cp)” =e ae 
! k ‘ado . . 
Paz, RTGS Pcp) with P= Fog J 
42 Ue ank P= Py a 


; -Rifage® = 3(0.92) 2 (0.33) 
| Sy (bh) Faw, ee Bi =o ors x ; 


| =z 3.1372 (lo ; 
| F Be fami J [2 - ) eceury whew? [asc er] 


L29 em (A,/o) = 1.29 + Vicoaa /o33 = 6.3243. Thus, 
Ag/(as*) = 19.9995 (or 13.01 dB). 


(a) 8, s fav? bn(i/p) = [2€0.0r) In (10%) J? = 0. 60697. 


We 04 RP = 0.4 (0.60697) = 0.08945 V. (6) From Fig. 10,7-2 : 


2 or 
10 Log, (tr) © 16 20 A, tfacrto'®y = 0.9923 V. 

(4) R= (20° In(1/h,) = (200.03) dnlio*) = fo. 552 We oe Ay = 
O.4(0.SS26) = 0.221 V. (b) Faem F, 10:%-2 af ae tot t 
G+ 0.92 : 10 fog, (A) = 12 no A, -2¢° ro* = 6.9809 and 


A, = 0.9752 V. 
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APPENDIX 


EY 


e» X(0) » f “ect ee al ee gvety, 


7 | “t/a 
= AY sim sm (ar/2) eer ee 
“or/2 Fe | using (¢-45), 
v/2 | -set 

@-2) x(w) = f Acoe(O,t +0) € a At 
| -v/2 

7 & a fees +540) Picks baal dais * Pe 

-T/2 

iad a fei” sin [lo e)r/a] + 28 sim[(ca,4 2) 4/2) 
| (@,-9) 7/2 | | (o,+ 23) P72 


after uning (6-45), | 
& K(w) = f Taf Hy oP ae 


© afr ciety ~ cae "ele as Hye 


by oe Cons) and (0N0 He 6 rake | 
reduce to 3 


Pan 


X(w) = Sara 2 


pus -w)¢ 


@-#) x(a) f Tacm(zt ye ae A (Eel 


| AB rede (at/y) cos (wt) 
+ € dt , (AM/S1) wolwr) : | 
| ] (/27)* - we ofi~ daamng i 


(6-45). 
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jnant/ 
B® (D-7) Ut xeere F se-nT) 2 F C, eo 


9 od Oppamdiy & shal § 


(@=5)) Frem pain 5 of 


A nect (t/27 ep 2ar Sielor) , 
a 


cou(Tt/2r)em TLS (w 


(D-19): 


sim (wr-Z) 


=arf 


Zz 
"et Tare oe 
apter waimg (A~2) 
CB row Mala case ee a 
a £) e s ce | 
| 2s 46 d pe nz-0 ™ | 
ed «o nant/t | wseot 
= c€ ? ie i 
ae a ts [ e at. Frem pair 


io amrS(w- ear) Ao 


oo 
Yia)= 272 C, S(w-22r), 


Nz~0o 


Ne-wo 


AWK X(t) Co 


2 -jnamre | /t _e t| 
Gal ne a (OE scene at 
ct/2 ; Tap 00 | 
=i Aimee tHe teat hac a velue only 
when med. Thue i 
€ 


K(t)= Ansch (t/21) aot /27) «» X(w) 


| nee F i 
aay J 07 ED w[Siz+0 


sim (ore t zr) operon 


porate, | Faom Problem 0-6: 


din E amd (D-8): 
Farm por: 


r r 
ap + SCO +% DJ : 


Faem 


lec, +S(E+0 += )) ae 


toanafovm of ayp (snant/1) 


ne-a@ 


10-7) (Contimutd) ext!) |aimer sep (jnant/r) 
ree fom po q of Appen dury é, 


| X(@) = ar = S(w- PE") amd 


Nni-oo 


5 S(t- nT) a+ lt FS S(w- 227). 


ns -e 
From (D-6): Ya) = f~ y(t) oF ?* ae 
-a 

oe a 

bef” E xce-w7) @ fate F xa) oo" 
~o Nt-0 Ns -0 ' 

2 x(a) © eo?" at xu) F s(w- Ea 

| Nc-@ Ti vis -o iT 


ws nan/r, thie nett Co aqprivatont to 
am = naw Seo ~ 127 
Y(w) = == a x(AE") Stoo ~ BER). 


fom pr 3 of Ee: 


w 
u(eye ap > WS las ~ Hy) + : 


J (w=) © 


= (D-10) S mer Ki) ee Ar $a (or/2) pom the 
apes ella caad dl I, where $al-) io defined 
tg MEBs KBE) og tees Sie F 

Ya) sar Z $a(wr/2)e” = AYSa(2T)F @ 


| ken | R=-N 


det n= nek: 


@-%» From (D-9) with [x(t)= ue) +> 1 5(w) + 
i} : 


-jhor 


38) 


(@-10) (Continued ) 
3@ 


Y(w)= are. 


Yl@oysary 


t 
oD Kew) = (% xe” 


f2- eo "fae! 


SPS 
| maa (c-#7). 
Xt =o tb = 

@12) ) ans. xo) € 


NT 2N 
Sa or z= 
n=o 


at 


aber - or? J} after 


jot 


wt 


= (D-13) Waite H(w) w 


= KW sim(wt) _ ky Sa 


Ho) = kK, nect( 2) + ¥ k,, 
nes fj 


fram (E~2) amd (¢- 7). 


in(-@T) 


| Frew (6-60) with 650 amd @t-wt ; 
sim [(ant+1)@7/2J 
Sim (wT/2) 


Sa (@¥/2)- 


-jot 


Y 
Fe at 


= fat 
° 


= 5p f"n ete 


cwe) apt. wang (C- +5)! 


je 5 Oe 
mais dle wre J 
| 


dw 


Frem (0-7) awh \ 


Ham 5a fwlt 22] 


peseiete= oJ} 


eae 6 a Appeatie 
x)= Ko satwty +> 

ns! 7 
| | 
on i 

xe w k, SeLm(e- a J 
Lenora | 

ath Ky = Ky, hee Ui aetea = 
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(D-7): 
¥(t~2)e 
—(b) Faem (b-10) ama 
Ax tt) 
at 
dancer 1%t 
ao e 
Ther, i 
vere eee 
at 


X(2t) <> =e 
| 


Thue, ; 


%(#~3)-3 x (2t) eo| x(a Ee” 


uae (P-18): 
Ot 

fx" xcr+b0 € 
ew 


i 
w,t 


x(t) e°” 


@-1%) (0) Frem (D-6): ke 
cha K(@-a@,) & 
CD- 
+> 54 Xlw) 


5 (@~0,)X(O-,). 


+> 5 (0-4) X(@ 


| (6) Farm (0-6) and (9-8) with d=a2: 


N(t-32) +» xGw) e 
(#). 


(cD) (8) Frem (p-7) + xe e°™ 


| Dafine X)(@) = XC.) amd X,(w)= x6W) aud 
5@,7 


| (6) Faem (D-7) and (pen) : 


> x Ce 
Cyt) ect) —_—» dx(wy/ deo j 


woz 
- From 


oe) 


2+ xtw)e” 
-32(a- 


73>: 


~j 34, 


-W,) & . 


~j BW 


ot 
> X(O+W,). 


dr a> x(w)x"(aorw,). 


-4,) 


Use (0-16): 


fo (€-7) X07) K(t- ne’ 


a. 


a oe re 9) 
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(Contimuce ) (¢} Frag (B-14)t K*(t) ee xu): 
| From (D-5): | 


H(t) + X¥CE) = aRe[xC4)] ee XC) + X(e) 

j where Rel-3 ae racea les naok pant. 

QS) Yaotentameeue peutier ot amy fume ¢ to 

| x74) /R, Euergy at tyme t im an cnlanual dt 
lin x7Ce) dt/R. Tetok | amangy 3 

ef x dt =i” ect) at. 


Rj A. oo 
Opp hy ey e (D-21): 
oo oo 
| - J a = 7 ‘ 
| €&s zt Ct) dt = ara J, Cor! da 
@17) “eg (p- 9) to! | 
eres = Kiar} 
pA ++ are = are - 
X74 tt ' " 
Pree and scote by 3/2 te gat 
tt) = 6 gl oweter 1 is 
| eo. cae ee lis a 
Ci) Let ate laps X(@). Then 
sw wtat ~j@(0) 
| X(w) = So ce at » fPscne es =I 


| frm (A-2), ro Scam 
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(b) coo (w, +) et ent, 


(ute (0-7) amd Ke 


X64) = Cov (at) <> 
| From (D-17): 


(4) Smee Stor! 


| ©-9) te get tee anSc-0) |= ar Sw) decomar SC) 
| ten Ay mmetay « Faem 


es 3, € ~ 03,8 
amd urate too (wit) = 2) eg BED Howe 


| fot Hot teramrda) to 
get coo (Wt) em T]he: 


@-20) Dafime %, (t) 2 uct) e** 


Pretrlom D- 18, wae 


-O,) + Slot w,) |. 


t 
X+jad 


 [ Sla-t0, ) + $6 +o, J. 


+> X,(@) = 


| 17, 
Jalen 


K+ jw 


ED rm to-09: neat 


det Fett, age at, 


| -jat tei i 
e°* (xe Fa 
oe 


-%t 
| x) = ule coo (Wt) <> 


mse 3-44) + §(W-F40),)] de 


(6 #4 a,*- a") +5 2ke | 


15 = X@)e 


o 
i = t = ‘ 
X(@) id [* (FX, (0-F) ag) 


often using (A-2). 


) 


oo -jwt 
foewrtyyer at 
oO 


oo aif t 
af xe-t de TO" Ot. 


he Oo famed von with | 

(D- 5): Aw> 2A Slo), | . 
jet 

Heme . D ofine KE) =F) 


jot, 


3 Soe baat ad put 
Fou (D-10) ditfenmtiats x4) Ped | X(@) a dies 
iP 00 
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@-21) (Continued ) n tine’ with rsepect to t: 
dA" xc) 
at* 
+E) write Opt sida 44 Co = 12) 00 


{* KirAY =f U(E-7) xtra, 
~—c 


— (5)" xX C0). 


where Ult) em Wd(w) +/(1/5 0) from _ por 3 of 
Appemdiy E. Faem (Dib): 


[7] 
Juana dy am xl) [wbe0) + J 


i 


(G KONA TY ee TX (0) E(w) + x . 


' ow 


| sot 
@-23 Xa) = {cere Oat “ff NCOLA (ret) dt 


| -o le 
~jut 


Co ao ~- 
(se at = fa Mer f (744 © at ar 
~ — Oo 


Lat Feret, gsc 


| xtar= fx tor e” arf xe ag 


{f° xine” “al? (be Fae . X MX, o), 


ED wo, ~jot,- wt, 
SE esa I =f af es te? e : ms * dt, 4t, | 
~~ “oo 


te ~ 50, 


=4AT7, Sim (0%, ) sim(@,,) 


Ga) tea,gy Et Maing (On). 
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| jot ~juat 
Use (0-46): xeo) 2 6? eee at = fate? at S 
Hp t/2 9 je x/ez ° : 
Az ¢ f Sa (w2/2) -e 7: 3 , : 
jo oe 


@-26) We hmew Hat Yar ete Sta) 20 we taaneperm tar to 


lsat 


OF Seo) = HIER [Ter ae 
ep) Wa knew tot Sie) <> } 40 we Daaeet aanen 
| to get oP bee 4 - 7 aie 


54) = % Er Be xs : 


jot €cd o. = 
Foot, eee ee ede Ale eo te ght ey 
i ~ 08 : ~ 0 o 


= 4 4 A = FAM (check, with fats 19.) Seco, 


WH5e  we50 w+ es? 


ja, t ; 
Ya) = Kt) con(a,¥) = wee fein, om J, 40 Vw) 24 x(w-a,) 
+t X(o+w,) ei ae eae 
w+ Ce 20)? Ww? + Ca +00, 7 
@-29) Simee Xtt) o> aX (0) Huan 
; ‘6 a KOM) x Med 
—— sai e = —A2vukl-w)w e@ 7 
CK +54) ! 


ED te) Kt) = i yF)dF = u(t 43%) +uct+t) -Uce-e)- ace- -3%), 


xt) 
z 


-37 -t o t art Ot 


(b) Sumee YO) = fei mt-1 20, (p~/2) g wes i QBUIAE = x0ela—s 
e’ et Laake e3te% sitor 


xtw) = Wei, 
wi-*) 


re je 


= 2x f sacer) + Z Fa (arf. 
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td jot | iy +cw/e) Aset : 
(0-38) (a) xce) aff “xane de 2 Lf a emt [Beer Jed es 
20 ay (w/e) “ | 

= 43, +0W/2) wt 
H +f A ceo fj zie ete?) 9? de, Use emt@enre d +t coo(an), 
: mag Cw /2) : 
; tg + (w/t) ; eee 
| x)= aun { 1+ coo farcurver]}e’ de 
| -(wa) 
| 7 co. ap) we 
he + Af f 1+ cool 2a teer3} eF*" dw 
fare . 3 = =, 


{ ks =o,> CW/2) 
Use corey s t ens $e" ome Pion uae (C~ es): 


Sy id au asocmay{ Sa (*6A) +t 4 Sa [ewe tanya) +4 Sa [ (we ~a1)/2}} 


om fortlin ntdustine, wt gat ane in fev: 


fl 
-sin() Sim (SF) 
xb) = Ae fasaCS) + eh NE) cost, t) 
€ ; 
¥ (+ 7) ‘(SF -7) ig 
| _ AW® Sac mt) <ool@,t) | 
' 2 2 [7?- (wip)? ] 
¢ AS wy (Wie) 
| (by E * pL lean lideo = ar A? con fe Wert deo- Usa 
: : é (wie) 
(e-16): wo, + Cw le} 
Es af iz 2a +f con fzmceneary 4 J ad i a 7 satw 
tin (whey ae 


G22) fT arcerx ce ats f™ Mx) ee - fx) oN 
=i xo f (b){"e ite OE ipso =2f5 x (wrX (ode 
an5(F-w) fasm (A-23) 


Xq Ceo) frsm (A-16) 
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